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Abstract
The quest to address human and societal developmental requirements has caused
urban cities to grow and expand (Zhao, Gao, & Cuo, 2016). Urbanization is a term
associated with the physical development of metropolitan cities. The word relates closely
to the developmental approach utilized in the formation of urban societies (Fishman,
2017). According to researchers, urbanization contributes to the impacts of climate change
and associated natural disasters. Climate change is closely related to societal and
environmental carbon footprints and greenhouse gas emissions (Brody, Zahran, Maghelal,
Grover, & Highfield, 2007).
Development activities and growth of municipal settings have substantial impacts
on the environment and society. Expanding suburban communities away from the core of
urban settings signifies expansion and extension (Zhao et al., 2016; Zhou, Leng, Su, &
Ren, 2019). Urban growth has a significant spatial impact because of the extensive land
space usage around cores of metropolitan settings. Challenges associated with urban
sprawl include climate change and lack of mass transportation, depicted by transit
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mobility and accessibility constraints (Bienkowshi, 2018; Bullard, Johnson, & Torres,
2000; Majumdar, Sen, & Park, 2013; Sen & Mayfield, 2004).
The development of urban cities and associated growth have the consequential
effect of carbon footprints on metropolitan cities (Brody et al., 2007). The term carbon
footprint is synonymous with greenhouse gas emission and global warming. Carbon
footprint also has linkage with climate change (Benevolenza & DeRigne, 2018; Brody et
al., 2007; Cross, 2013). Natural disasters such as damaging flooding and catastrophic
wildfires ravaging human societies worldwide are consequential impacts of climate
change (Benevolenza & DeRigne, 2018; Cross, 2013). Climate change also has a strong
linkage with greenhouse gas emissions. The destructive impact of flooding has led to the
call to establish a flood mitigation plan from various quarters (Brody et al., 2007; Burby &
Dalton, 1994).
Climate change adaptation ideology emanated from the call from various quarters,
including researchers, scholars, and practitioners, to ensure stabilization and sustainability
of vulnerable cities (Cox et al., 2019). The development of an adaptation plan enables city
planners to identify appropriate and applicable policies that will help inhabitants of
societies to acclimatize with the probable effects of climate change (Cox et al., 2019;
Gleeson, 2016). The adaptation plan developed by communities and cities will also enable
the establishment of a suitable implementation methodology and an execution approach
tailored to suit environmental and societal requirements and conditions (Cox et al., 2019).
With a well-structured climate change adaptation plan, communities and cities will
have access to tools that helps with risk assessment understanding (McDaniels, Chang,
Hawkins, Chew, & Longstaff, 2015; Nance, 2009). Judicious and equitable
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implementation of articulated climate change adaption plan will equally enable citizens to
acquire necessary skills required to manage risks associated with impacts of climate
change (Bullard et al., 2000; Mahlkow & Donner, 2017).
This research endeavor addresses gaps in scholarly literature regarding equity and
social justice associated with climate adaptation plan quality. The study encompasses a
comparative analysis of the adaptability of coastal cities in the United States to the
impacts of climate change (Araos et al., 2016; Babbie, 2017; Bullard et al., 2000; Bullard
& Wright, 2012). It focuses on examining the conceptualization and implementation of
climate adaptation plans using nine plan quality principles (Araos et al., 2016). The study
aims to contribute to scholarly research inquiries in climate adaptation plans by
incorporating equity and social justice as an additional plan quality principle (Bullard et
al., 2000; Bullard & Wright, 2012). I hypothesize that incorporating equity and social
justice into climate adaptation plans will enhance plan quality and mitigate
disproportionate social impacts on vulnerable populations (Araos et al., 2016; Babbie,
2017; Bullard et al., 2000; Bullard & Wright, 2012).
Keywords: Urbanization, climate adaptation plan, sea-level rise, carbon footprint,
greenhouse gas emission, natural disaster, equity, flooding; environmental hazard, climate
change, global warming, hurricane, smart city, social justice
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Chapter 1
1.0 Introduction
The need to address human and societal developmental requirements necessitates
urban cities to grow and expand (Zhao, Gao, and Cuo, 2016). Urbanization is a term
associated with the physical development of metropolitan cities. The word relates closely
to the developmental approach utilized in the formation of urban societies (Fishman,
2017). According to researchers, urbanization contributes to the impacts of climate change
and associated natural disasters. Climate change is closely related to societal and
environmental carbon footprints and greenhouse gas emissions (Brody, Zahran, Maghelal,
Grover, & Highfield, 2007).
Growths of urban cities have consequential impacts on the environment and
society. Expanding suburban communities away from the core of urban settings signifies
enlargement and extension (Zhao et al., 2016; Zhou, Leng, Su, & Ren, 2019). Urban
expansion has significant spatial impacts because of the extensive land space usage around
cores of metropolitan settings. Challenges associated with urban sprawl include climate
change, transportation accessibility, and transit mobility (Bienkowshi, 2018; Majumdar et
al., 2013; Sen & Mayfield, 2004).
Urbanization and associated extensions have a consequential effect on carbon
footprints in metropolitan cities (Brody et al., 2007). The term carbon footprint is
synonymous with greenhouse gas emission and global warming. Carbon footprint also has
linkage to climate change, resulting in damaging effects on the environment, as depicted
in Figure 1 (Benevolenza & DeRigne, 2018; Brody et al., 2007; Cross, 2013; Hsiang et al.,
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2017). Various natural disasters ranging from damaging flooding to extensive and
catastrophic wildfires that ravaged human societies were attributable to numerous impacts
of climate changes (Benevolenza & DeRigne, 2018; Cross, 2013). Climate change also
has a strong linkage to greenhouse gas emissions. The destructive impact of flooding has
led to the call to establish a flood mitigation plan (Brody et al., 2007; Burby & Dalton,
1994).

Figure 1: Economic Damage from Climate Change in the United States
Source: Hsiang et al. (2017)
This chapter highlights climate change issues as well as the associated calls for an
equitable climate adaptation plan. It introduces the severe impacts of climate change
(Section 1.1), describes the problem related to the conceptualization of the climate
adaptation plan (Section 1.2), and highlights the objective of the dissertation research
(Section 1.3). In addition, the chapter introduces the research gaps (Section 1.4); and the
associated research questions (Section 1.5).
2

1.1

Study Rationale
Carbon footprints and allied greenhouse gas emissions are attributable to man-

made or human activities within urban settings (Brody et al., 2007). Climate change's
severe and damaging impacts led to the call to establish climate adaptation plans from
various quarters (Brody et al., 2007; Cross, 2013). Adaptability to impacts of climate
change within municipal settings entails the establishment of plans and actions capable of
ensuring stabilization and sustainability of susceptible cities and exposed populations
(Brody et al., 2007; Wallace, 2017).
The issues and challenges associated with urban growth have linkage with
urbanization. Urbanization is one of the critical subjects that academic scholars explore
extensively in the sociological field (Benevolenza & DeRigne, 2018; Brody et al., 2007;
Cross, 2013). Another subject that equally gains exploration in urban sociology is
urbanism. Urbanization addresses methodological development applicable in the
formation and expansion of urban societies (Zhao et al., 2016; Zhou et al., 2019). On the
other hand, urbanism focuses on understanding and knowledge associated with urban
settings' economic, social, environmental, and cultural patterns (Fishman, 2017).
Effects of urban growth include environmental pollution, racial inequity, ethnic
intolerance, traffic congestion, transit mobility, and financial dilemma (Bullard et al.,
2000; Majumdar et al., 2013; Sen & Mayfield, 2004). These challenges have a massive
impact on the economic performance of metropolitan societies (Fishman, 2017). The
burdens of the economic effects felt by working-class dwellers within urban communities
are enormous. The capitalist ideologies and bureaucratic practices associated with
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urbanization impose a financial burden on the working-class group of metropolitan cities
(Felli, 2015).
Metropolitan cities globally experience enormous disasters emanating from
climate change. In October 2012, Hurricane Sandy devastated the Atlantic coast of the
United States. Similarly, Hurricane Harvey experienced in September 2017 caused
catastrophic damages in Houston municipal settings (Cox et al., 2019; Gleeson, 2016).
The growth of cities and sprawl of urban cities are attributable to expansive growth and
urban development, social actions, and human self-organization. Metropolitan cities and
associated sprawl signify the relevance of human ecology and the interrelatedness between
residents and their environment (Cox et al., 2019; Zhao et al., 2016; Zhou et al., 2019).
This research endeavor encompasses the examination of climate change impacts
on coastal urban settings using an equity lens. It also includes a comparative analysis of
the adaptability of coastal cities located within the United States to the climate change
impacts, including measuring the disproportionate effects on vulnerable minority groups.
The study focuses on scholarly literature associated with climate adaptation plans and plan
implementation. The study also encompasses a review of the academic literature related to
environmental policy, stakeholder involvement, natural disaster, equity, and social justice.
This proposal highlights the study rationale, problem statement, purpose statement,
research gaps, research questions, and research methodology associated with the inquiry
(Babbie, 2017).

4

1.2

Problem Statement
The problem is a lack of adequate inquiry and related knowledge regarding the

conceptualization of climate adaptation plans and inclusion of equity and social justice.
This identified problem is in addition to implementation challenges regarding the
execution of established climate change adaptation plans within coastal cities of the
United States (Abunnasr, Hamin, & Brabec, 2015; Chu, Anguelovski, & Carmin, 2016;
Mahlkow & Donner, 2017). It also includes a lack of sufficient knowledge on the
comparative analysis of coastal cities' adaptability in the United States to climate change,
including its disproportionate impacts on minority groups and people of color (Araos et
al., 2016). The identified problems are traceable to the substantiated vulnerability of the
US coastal cities to continual effects of climate change, coupled with catastrophic
damages orchestrated by severe weather occurrences around the coastal areas (Keskitalo,
Juhola, Baron, Fyhn, & Klein, 2016). Various scientific inquiries in diverse fields have
expounded on the changing phenomenon of climate change on a global scale. The climate
change ideology explored by scientists emanated from greenhouse gas emissions. The
greenhouse gas emissions are synonymous with carbon footprints, which represent the
total amount of carbon dioxide dissipated by human and industrial activities (Benevolenza
& DeRigne, 2018; Brody et al., 2007; Cross 2013).
Severe and destructive weather occurrences experienced by coastal cities in the
United States, as depicted in Figure 2, necessitated the call to develop climate adaptation
plans (Cox et al., 2019; Gleeson, 2016). This call is a sequel to the Intergovernmental
Panel on Climate Change (IPCC) recommendation, as highlighted in the 2007 report,
verifying rising temperature with significant global warming. IPCC also underscored that
5

the melting of glaciers is attributable to thermal expansion caused by the rise in
temperature (Change, 2007). The melting of glaciers contributes to sea-level rise. Sealevel rise contributes to the coastal flooding witnessed by coastal cities in the region (Cox
et al., 2019; Gleeson, 2016).

Figure 2: Frequency of flooding along US coasts (2010-2015 vs 1950-1959)
Source: U.S. EPA (2019)
The Kyoto protocol has enabled countries to achieve their emission reduction
target (Lovell & Liverman, 2010). Societies have experienced a massive disaster from
climate change. For instance, Hurricane Sandy of October 2012 devastated the Atlantic
coastal area of the United States. Hurricane Harvey of August 2017 and Hurricane Irma of
September 2017 are other natural disasters depicting severe impacts of climate change
(Cox et al., 2019; Gleeson, 2016).
6

Several coastal cities in the United States have established climate change
adaptation plans in response to the recommendation of the IPCC report (Change, 2007).
The adaptation plan aims to ensure the development of policies and actions capable of
ensuring stabilization and sustainability of susceptible cities and exposed populations.
Despite the establishment of climate adaptation plans by some coastal cities, the problem
regarding the conceptualization of the plans persists, in addition to equity and social
justice challenges (Wallace, 2017).
1.3

Research Purpose/Aims and Objectives
A purpose statement developed by a researcher is in alignment with the problem

statement of a social science inquiry. It forms an essential aspect of the problem statement
established for a research endeavor. The purpose statement represents an account of the
technique researchers employ in an inquiry to address an identified gap. Researchers have
identified five research purposes associated with social science inquiries. The five research
purposes include applied exploration, essential investigation, formative appraisal,
summative appraisal, and action inquiry (Babbie, 2017).
The purpose statement enables the researcher to focus attention on the goals of an
inquiry. It forms an integral part of the framework developed for social science research.
The purpose statement aligns with the gaps associated with the phenomenon of interest.
The development of the purpose statement is in alignment with the research questions. It is
also in consonance with the conceptual basis of an inquiry (Babbie, 2017).
This research endeavor aims to address an identified gap in the scholarly literature
on equity and social justice associated with climate adaptation plan quality. The goal is to
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carry out a comparative analysis of coastal cities' adaptability in the United States to the
effects of climate change (Araos et al., 2016; Babbie, 2017). It focuses on examining the
conceptualization, implementation of climate adaptation plans, and the analysis of the plan
quality (Araos et al., 2016). The study aims to contribute to scholarly research inquiries in
climate adaptation plans by incorporating equity and social justice as an additional plan
quality principle. The research objectives are in alliance with the problem statement. It
relates to measuring the disproportionate impact of climate change on minority groups
located within severely impacted coastal cities of the United States (Araos et al., 2016;
Babbie, 2017).
The purpose statement aligns with the identified research gap in the scholarly
literature (Babbie, 2017). The purpose statement equally aligns with the problem
statement that depicts the identified gap associated with inadequate intellectual inquiry
and related knowledge on the conceptualization of climate adaptation plans (Araos et al.,
2016; Babbie, 2017). This gap is in addition to the lack of inquiries on comparative
analysis of adaptability of vulnerable coastal cities located in the United States to the
impacts of climate change. The research endeavor aims at contributing to the academic
literature on climate change adaptation and implementation strategies in urban cities based
on the incorporation of equity and social justice (Babbie, 2017).
1.4

Research Gap
Coastal cities in the United States are prone to recurrent impacts of climate change.

The climate change impacts emanate from ravaging and destructive weather events around
the coastal areas (Brody et al., 2007; Woosnam & Kim, 2013). Researchers from diverse
fields have expounded on the changing pattern of climate change phenomenon globally.
8

The climate change phenomenon explored by researchers relates closely with greenhouse
gas emissions (Brody et al., 2007; Cox et al., 2019; Gleeson, 2016). The greenhouse gas
emissions are synonymous with carbon footprints, representing the total amount of carbon
dioxide generated by industrial and human actions (Cox et al., 2019; Gleeson, 2016).
The critical research gap identified in the literature review is the lack of research
inquiry and associated knowledge on the consideration of equity and social justice in
climate adaptation plans of coastal cities in the United States (Araos et al., 2016). This
research gap was prominent in the diverse scholarly literature on climate adaption plan
quality. Araos et al. (2016), in a study, found that 81% of city planning documents
analyzed do not show the incorporation of climate change adaptation policy. Limitation of
the inquiry by Araos et al. (2016) includes reporting bias and lack of suitable data sources
for characterization of the adaptation. As a result, the authors recommended future studies
on comparative and systematic evaluation of climate change adaptation initiatives
established by cities (Araos et al., 2016).
Another research gap identified is the lack of a sustainable implementation
strategy, considering disproportionate impacts on people of color and minority groups.
This gap is in addition to lack of appropriate resources to ensure the implementation at the
local level (Hu et al., 2018; Lyles, Berke, & Smith, 2016; Shi, Chu, & Debats, 2015; Tang,
Brody, Quinn, Chang, & Wei, 2010; Woodruff &Stults, 2016). Other gaps identified
include lack of inclusion of equity and social justice in climate policy decision-making
processes (Casey & Becker, 2019; Olazabal, Galarraga, Ford, Lesnikowski, & de Murieta,
2017; Oulahen, Klein, Mortsch, O'Connell, & Harford, 2018; Shi et al., 2015). The
scholarly literature highlights the government's disproportionate protection of minority
9

groups in urban cities from natural disasters (Bullard & Wright, 2012; Campbell, 2016;
Johnson & Rainey-Brown, 2012).
1.5

Research Questions
Research questions relate the core problem to the approach of inquiry. An

established research question for a study summarizes the circumstances or philosophy
under evaluation and the existing data or information that researchers seek to obtain.
Research questions form the critical basis or foundations of research designs. It entails a
study and evaluation of variables, including dependent and independent variables
associated with quantitative research inquiry (Babbie, 2017).
The research questions established as the basis of this inquiry include the
following:
1. Do climate adaptation plans include equity and social justice? (Araos et al., 2016;
Berke & Godschalk, 2009; Brody, 2008; Guyadeen, Thistlethwaite &
Henstra2019; Hu et al., 2018; Lyles, Berke & Overstreet, 2018; Pastor et al., 2006;
Tang et al., 2010; Wallace, 2017).
2. Is equity as well as social justice significant to plan quality? (Araos et al., 2016;
Berke & Godschalk, 2009; Brody, 2008; Fu et al., 2016; Hughes, 2015; Pastor et
al., 2006; Wallace, 2017).
The research questions align with the problem statement. The research questions
are also in alignment with the purpose statement. The research questions aim at generating
findings that will enhance the quality of the climate adaptation plan developed to address
the impacts of climate change on coastal cities in the United States. The research questions
10

also focus on the enrichment of implementation strategies to aid the stabilization and
sustainability of coastal cities in the United States (Campbell, 2016).
Transformational action towards ensuring sustainable cities should look into the
need to address ecological issues into consideration. Issues such as lack of percolation
resulting from the increased impervious surface area require attention as part of resilient
design. The resulting impact of conversion of agricultural land is an essential factor in
sustainable and livable urban design. Addressing climate change impact is possible
through carbon offset ideology (Glesson, 2016; Lovell & Liverman, 2010).
The current practice of wetland requires mitigation to address the challenges of
extreme weather conditions. The increase in peak discharges from extensive impervious
surfaces also needs attention in transformative and livable planning and design. Structural
mitigation of flooding, such as the use of dams and levees, should be revisited and
enhanced. Flood disaster mitigation is achievable through a proactive application of native
land-use strategy (Brody et al., 2007).
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Chapter 2
2.0 Literature Review
The negative impacts of climate change on cities are significant globally. Various
researchers and scholars have explored and examined numerous devastations and colossal
damages experienced by cities globally due to climate change (Cox et al., 2019; Gleeson,
2016). Notable impacts of climate change include catastrophic flooding, wildfires,
tornadoes, and superstorms. Researchers have equally explored vulnerabilities of cities
with recommendations on the application of mitigations measures as an aid towards
ensuring resiliency (Benevolenza & DeRigne, 2018; Brody et al., 2007; Cross, 2013).
Despite cities' establishment of mitigation plans, significant climate change disasters are
still occurring within cities worldwide (Benevolenza & DeRigne, 2018; Cross, 2013).
Climate change adaptation ideology emanated from the call from various quarters,
including researchers, scholars, and practitioners, to ensure the stabilization and
sustainability of vulnerable cities (Cox et al., 2019). The development of an adaptation
plan enables city planners to identify appropriate and applicable policies that will aid
inhabitants of societies to acclimatize with the probable effects of climate change (Cox et
al., 2019; Gleeson, 2016). The adaptation plan developed by communities and cities will
also enable the establishment of a suitable implementation methodology and an execution
approach tailored to suit the environmental and societal requirements and conditions (Cox
et al., 2019). With well-structured climate change adaptation plans, communities and cities
will acquire better risk assessment understanding (McDaniels, Chang, Hawkins, Chew, &
Longstaff, 2015; Nance, 2009). Judicious and equitable implementation of an articulated
climate change adaption plan will equally enable citizens to gain the necessary skills
12

required to manage risks associated with the impacts of climate change (Mahlkow &
Donner, 2017).
This chapter introduces the impacts of climate change in the coastal cities of the
United States (Section 2.1); describes sea level rise and consequential flood disasters in
coastal towns of the United States (Section 2.2), and highlights the concept of climate
change mitigation and adaptation (Section 2.3). This chapter also highlights the origin of
the call for a climate adaptation plan for coastal cities in the United States (Section 2.4).
The chapter highlights greenhouse gas emissions and associated environmental as well as
climate impacts.
2.1 Climate Change and US Coastal Cities
Climate change has negative impacts on cities globally, as emphasized by
researchers. Various researchers and scholars have explored and examined numerous
devastations and colossal damages experienced by cities worldwide because of climate
change (Cox et al., 2019; Gleeson, 2016). Notable impacts of climate change include
catastrophic flooding, wildfires, tornadoes, and superstorms. Researchers have equally
explored vulnerabilities of cities with recommendations on the application of mitigations
measures as an aid towards ensuring resiliency (Benevolenza & DeRigne, 2018; Brody et
al., 2007; Bullard & Wright, 2012; Cross, 2013). Despite cities' establishment of
mitigation plans, significant climate change disasters still occur within cities worldwide
(Benevolenza & DeRigne, 2018; Cross, 2013).
Global warming associated with climate change contributes to sea-level rise. By
the year 2100, the sea level will rise by a value ranging from 10 to 30 inches. There will
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also be an increase in global temperature by 1.5oC. The resultant effect is the destructive
impacts of coastal flooding. Forecasts indicate an increase in the trend of weather events
related to global warming over the next three decades (Benevolenza & DeRigne, 2018;
Brody et al., 2007; Cox et al., 2019; Cross, 2013; Gleeson, 2016).
Coastal communities in the United States are vulnerable to disasters associated
with weather-related catastrophes. Climate change exposes residents of coastal cities to
risks associated with flood hazards (Bullard et al., 2000; Spanger-Siegfried et al., 2014).
Figure 3 depicts the interrelatedness that exists between vulnerability, climatic
occurrences, and exposure. Figure 4 highlights the contribution of human and natural
processes to climate change. The pictures portray the resultant global warming and
consequential risks imposed on coastal societies (InTeGrate, 2019; Nance, 2009; SpangerSiegfried et al., 2014).
As indicated in Figure 3, vulnerability is a measure of the extent of likely damage
that may occur because of exposure to hazard and without resiliency capability.
Measurements and predictions of the impact of hazards are achievable by applying the
social vulnerability index (SOVI). The index aid policy and decision-making processes to
mitigate disasters and risks (Adger, 2006; Bullard et al., 2000; Nance, 2009).
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Figure 3: Coastal Communities at Risk
Source: Spanger-Siegfried et al. (2014)

Figure 4: Human-Natural System Diagram Illustrating the Development of Global Climate
Change
Source: InTeGrate (2019)
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2.2

Sea Level Rise and US Coastal Cities
Sea level rise experienced by coastal cities worldwide relates to the melting of

glaciers. Sea-level rise contributes to the coastal flooding witnessed by coastal towns in
the United States (Cox et al., 2019; Gleeson, 2016). Sea level rise causes the inundation of
wetlands and increases the inflow of saltwater into water bodies. It also contributes to
coastal erosion and coastal infrastructure damage (Benevolenza & DeRigne, 2018; Brody
et al., 2007; Cox et al., 2019; Cross, 2013; Gleeson, 2016).
Figure 5 and 6 below depicts sea-level changes from 1960-2015 and 1880–2015,
respectively. Figure 5 indicates that coastal cities in the United States experience a sealevel rise greater than eight inches as of 2015. Figure 6 shows a steady increase in sea
level globally from 1880-2015. The figures indicate the contribution of sea-level rise to
colossal flood hazards in coastal cities (NOAA, 2016).
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Figure 5: Relative Sea Level Change Along U.S. Coasts, 1960–2015
Source: National Oceanic and Atmospheric Administration (NOAA) (2016)
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Figure 6: Global Average Absolute Sea Level Change, 1880–2015
Source: National Oceanic and Atmospheric Administration (NOAA) (2016)
2.3

Mitigation and Adaptation to Climate Change
Mitigation and adaptation are two fundamental approaches employed by cities to

address climate change challenges. Coastal cities take mitigation actions to minimize the
impacts of climate change (Cox et al., 2019; Genovese & Green, 2014; Gleeson, 2016;
Winkelman, 2012). These actions include reducing energy use and the transformation
from fossil fuel usage to renewable energy sources. Despite mitigation initiatives and
efforts, cities globally are still experiencing colossal climate change disasters (Abunnasr et
al., 2015; Mahlkow & Donner, 2017). The annual cost of climate-related hazards is on the
increase globally. These hazards led to the emergence of the adaptation concept applicable
within cities worldwide (Cox et al., 2019; Genovese & Green, 2014; Gleeson, 2016;
Mahlkow & Donner, 2017).
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A Climate adaptation plan aids the transformation of human and natural
environmental systems within cities towards acclimatization to impacts of climate change
(Benevolenza & DeRigne, 2018; Brody et al., 2007; Cross, 2013). Adaptation actions
taken by cities include a change in land use, enhancement of infrastructure and buildings,
resource management, and sustainable planning (Abunnasr et al., 2015; Cox et al., 2019;
Genovese & Green, 2014; Gleeson, 2016; Mahlkow & Donner, 2017). Mitigation plans
developed by cities often incorporate an adaptation plan, as indicated in Figure 7, and it
includes consideration of green infrastructure, smart growth, and energy conservation
(Winkelman, 2012). Climate change adaptation gained the federal government's attention
with the signing of Executive Order 13514 in 2009 by President Obama. The order
mandates participation of the federal government at the national level in adaptation
planning initiatives (Lysak & Bugge-Henriksen, 2016).

Figure 7: What Does Climate Resilience Look Like?
Source: Winkelman (2012)
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2.4

Adaptation Plans in US Coastal Cities
There are continual changes in global climate worldwide (Araos et al., 2016;

Spanger-Siegfried et al., 2014). Severe and destructive weather occurrences in coastal
cities in the United States necessitated a call for climate adaptation plans (Wallace, 2017;
Cox et al., 2019; Gleeson, 2016). This call is a sequel to the Intergovernmental Panel on
Climate Change (IPCC) recommendation highlighted in the 2007 report. The report
emphasized the rising of temperature with significant global warming. IPCC also
underscored that the melting of glaciers is attributable to thermal expansion caused by
temperature rise (Change, 2007).
Climate change adaptation plan explored by scientists and scholars emanated from
greenhouse gas emissions and associated environmental impacts (Brody, 2003; Brody,
2008; Brody et al., 2007; Bullard et al., 2000; Tang et al., 2010). The identified weatherrelated problems within coastal cities are traceable to the substantiated vulnerability of the
US coastal cities to the continual effects of climate change. This problem is in addition to
catastrophic damages generated by severe weather occurrences around the coastal areas
(Keskitalo, Juhola, Baron, Fyhn, & Klein, 2016). Various authors from diverse fields have
expounded on the changing phenomenon of climate change on a global scale. The
greenhouse gas emissions depict carbon footprints representing the total amount of carbon
dioxide dissipated by human and industrial activities (Benevolenza & DeRigne, 2018;
Brody et al., 2007; Cross, 2013).
Coastal cities in the United States experience massive disasters emanating from the
impacts of climate change. In October 2012, Hurricane Sandy devastated the US Atlantic
coast. In a similar event, Hurricane Harvey experienced in September 2017 caused
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catastrophic damages in the Houston metropolitan area (Cox et al., 2019; Gleeson, 2016).
The climate-related events and other natural disasters gained the attention of various
scientists and researchers, emphasizing global warming (Cox et al., 2019).
Prominent among the damaging effect of climate change disasters was massive
flooding (Cox et al., 2019). The flooding leads to wanton destruction of properties within
cities. It also led to the loss of human lives because of the wanton disasters. Economic
activities experience massive disruptions. The floods also led to significant financial loss
by businesses and corporations (Cox et al., 2019; Gleeson, 2016).
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Chapter 3
3.0 Research Design and Methodology
3.1

Rationale for the Research Approach
The coastal region of the United States accommodates an approximate population

of 25 million inhabitants, which includes more significant percentages of retired people.
Coastal cities in the United States witness an increase in population, contributing to
environmental, land use, and marine activities. The growth has ethnic, racial, financial,
and transportation effects (Bullard et al., 2000; Majumdar et al., 2013; Sen & Mayfield,
2004; Spanger-Siegfried, Fitzpatrick, & Dahl, 2014). Coastal cities, in general, are prone
to severe impacts of climate change. The climate change impacts also evoked traumas,
caused by human and industrial activities, on coastal cities of the US (Abunnasr, Hamin,
& Brabec, 2015; Bullard et al., 2000; Bullard & Wright, 2012; Chu et al., 2016; Mahlkow
& Donner, 2017).
Climate adaptation plan emanates from the need for cities and communities
globally to get acquainted and acclimatize with the effects of weather change. Over 600
local jurisdictions in the United States have established action plans to address climate
change (Millard-Ball, 2012). Climate adaptation plan development by local and urban
communities also includes the need for incorporation of disaster resiliency. Resiliency,
from a climate adaptation perspective, encompasses the ability of cities to recover from
adverse impacts of weather events successfully. It considers the need to build safer,
healthier, equitable, and more sustainable communities (Berke, Cooper, Aminto, Grabich,
& Horney, 2014).
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There is an increase in the awareness associated with the need to address issues of
greenhouse gas emissions. Similarly, knowledge of communities and urban societies
regarding adaptation to weather changes is on the increase. This awareness at all societal
settings supports the call to develop climate adaptation plans (Heidrich, Dawson, Reckien,
& Walsh, 2013). Climate adaption action plans will not enable cities and communities to
attain their goals without practical and comprehensive implementation. This assertion on
action plans calls for an understanding of the significance of plan documents on local
development and climate action policy (Millard-Ball, 2013).
The interest of scholars and researchers in the assessment and evaluation of
climate change adaptation plans is growing (Geneletti & Zardo, 2016). The attention is in
recognition of the significant role of local jurisdictions in addressing climate change issues
(Geneletti & Zardo, 2016). The interest also relates to the mounting evidence of impacts
of climate change (Berke et al. 2014), including consideration of more prolonged effects
of the concentration of greenhouse gases in the atmosphere (Baynham, & Stevens, 2014;
Picketts, Dery, & Curry, 2014).
The incorporation of ecosystem-based adaptation in a climate action plan
developed by urban communities is currently gaining the attention of scholars and
researchers (Cortinovis, & Geneletti, 2018; Geneletti & Zardo, 2016). This assertion is the
sequel to the social, economic, and environmental benefits derivable from ecosystembased measures. However, there is a lack of adequate knowledge and understanding of
integrating ecosystem-based principles with climate change adaptation plans developed by
metropolitan cities. Also, there is a lack of scholarly expertise regarding including a
combination of socio-economic and environmental co-benefits in climate adaptation plans
23

established by local settings (Geneletti & Zardo, 2016). Integrating ecosystem services in
urban development policy and climate plan aids sustainability (Cortinovis, & Geneletti,
2018; Geneletti & Zardo, 2016).
Cities located in the coastal region are vulnerable to numerous impacts of climate
change. In addition, the towns are also prone to the effects of sea-level rise and its
associated weather-related impacts. This exposure to severe consequential damages of
coastal cities suggests preparing and developing a climate action plan (Gurran, Norman, &
Hamin, 2013). Climate change exposures highlight the relevance of the critical role of
local jurisdictions in combating climate adaptation and mitigation challenges (Tang,
Brody, Li, Quinn, & Zhao, 2011; Wood, Hultquist, & Romsdahl, 2014). This assertion
corroborates the fact that local authorities' effort to reduce greenhouse gas emission
initiatives is critical. It also highlights the justification of the call for local and state
officials to assume a leadership position in establishing sustainable and implementable
climate mitigation and adaptation policies (Gurant et al., 2013; Tang et al., 2011; Wood et
al., 2014).
The establishment of a climate adaptation plan is necessary for the management of
the unavoidable impacts of climate change, and the judicious implementation of a climate
adaptation plan ensures adequate protection of life and properties, thereby aiding the
sustainability of exposed communities (Berke et al., 2014; Gurran et al., 2013; MillardBall, 2012). There are numerous barriers against the development and implementation of
climate adaption action plans that exacerbate weather-related challenges. These barriers
also hinder the capability of communities to address the significant impacts of climate
change adequately. Lack of knowledge and public indifference are significant barriers
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highlighted by researchers and scholars (Berke et al., 2014; Gurran et al., 2013; Picketts et
al., 2014).
Scientific inquiries in diverse fields reveal changing phenomenon of climate
change on a global scale (Benevolenza & DeRigne, 2018; Brody et al., 2007; Cross,
2013). In examining 87 local recovery plans, Berke et al. (2014) found a low score on plan
quality. While the inquiry contributes to developing a sustainable disaster recovery plan, it
omitted the equity, social, economic, and environmental implications of post-disaster
recovery initiatives (Berke et al., 2014). The finding regarding low scores by the authors
connects with the lack of support for the recovery plan by residents within the states
explored.
In a study on the level of climate readiness of 30 metropolitan cities in the United
Kingdom, Heidrich et al. (2013) found that all cities except two recognize the need for
climate mitigation and adaptation plan. The result of the study also indicated that the
mitigation and adaptation plans vary among cities examined. However, the sample size of
the research or inquiry is small, which signifies a methodology issue. This limitation
introduces a sampling bias because the authors failed to justify that the sample size is
representative of all climate adaptation plans developed in the United Kingdom, which
generates significant influence on the outcome of the study (Babbie, 2017; Heidrich et al.,
2013).
Despite developing adaptation plans by coastal cities, a lack of knowledge
regarding conceptualization and evaluation of these plans using standard plan evaluation
methods persists (Wallace, 2017). Previous studies on adaptation plans fail to consider
equity issues and other associated social impacts of climate adaptation policy on
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susceptible inhabitants (Brody et al., 2007; Bullard et al., 2000; Tang et al., 2010;
Keskitalo et al., 2016). There is also a lack of adequate consideration of sea-level rise in
evaluating climate change impacts (Araos et al., 2016; Wallace, 2017).
This inquiry focuses on addressing identified problems associated with the
conceptualization and evaluation of climate change adaptation plans. It also focuses on
equity and disproportionate impacts of established climate adaptation plans on
environmental justice communities (Babbie, 2017). The research endeavor entails an indepth examination and measurement of plan quality, considering the application of the
established plan quality principles. The inquiry also includes an analysis of climate
adaptation plans developed by cities within Florida to evaluate their conceptualization and
associated plan quality. Furthermore, an analysis of the trend of impacts of established
climate adaptation plans on minority groups and equity issues on exposed communities
was also part of the study (Babbie, 2017; Berke et al., 2014; Steven, 2013).
For this study, a statistical analysis of nine independent plan quality principles
using a quantitative approach enabled examination of the trend of equity and
disproportionate impact of the established adaptation plan on the exposed communities.
Moreover, a quantitative methodology aided the investigation and analysis of a large
volume of data associated with all-climate adaptation plans developed by cities in Florida.
The quantitative analysis aims at measuring disproportionate equity impacts of climate
change on the vulnerable population. The quantitative study also aims at measuring social
justice variables along with equity issues and associated effects on minority groups
(Babbie, 2017; Steven, 2013).
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3.2 Sample Selection
The sample selection for this study entails the consideration of all cities and towns
with climate adaptation plans located within the State of Florida. The sampling process
includes assessment of the social vulnerability of all cities and towns in the State of
Florida based on social vulnerability parameters, which, as indicated in Figure 8, depicts
minority status, socio-economic status, household composition, transportation, and
housing (Babbie, 2017; Flanagan, Gregory, Hallisey, Heitgerd, & Lewis, 2011). This
sampling and selection methodology is associated with identifying cities with high social
vulnerability index as indicated in Appendix A and Figure 9, as well as demographic
characteristics depicted in Figure 10. This approach enables the generation of a sizeable
quantitative sample size to address the research questions (Babbie, 2017; Flanagan et al.,
2011).
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Figure 8: Variables for determination of Social Vulnerability Index (SOVI).
Source: https://svi.cdc.gov/Documents/Data/2016_SVI_Data/SVI2016Documentation.pdf
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Figure 9: Social Vulnerability Index (SOVI) of Selected 40 Cities
Due to the nature of this quantitative research inquiry, a worst-case scenario
methodology of sampling represents the best approach for selecting cities included in the
study. The sampling methodology denotes choosing towns within Florida, considering that
all cities have equal selection chances. The sample selection process also includes
identifying communities within Florida that have received Federal Emergency
Management Agency (FEMA) assistance. This approach features the sampling of cities
that represent the unit of the quantitative analysis (Babbie, 2017).

29

Population of White Alone (%)
Minority Group (%)

P
o
p
u
l
a
t
i
o
n

Figure 10: Demographic Information of Selected Study Cities
3.2.1

Research Sites

The sampling frame for the study (N = 941) encompasses all cities and towns
located within the State of Florida in the United States. Figure 11 indicates the location of
cities in Florida selected for this inquiry (Babbie, 2017).
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Figure 11: Map of Florida Showing Research Sites
Appendix A indicates a list of identified cities and towns within the State of
Florida located in the United States prone to severe impacts of sea-level rise and other
associated climate change devastations. Due to the nature of this quantitative research, the
locations of 941 currently identified cities in Florida constitute the unit of analysis. Based
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on the geographical location of the State of Florida, it is possible to project that Florida
will be the primary or central state in the Gulf region that will display equity problems and
disproportionate concerns related to flooding of poor and low-wealth communities
(Babbie, 2017).
3.2.2 Variables for Consideration
Plan quality is the dependent variable of this quantitative inquiry. Researchers of
diverse backgrounds have expounded broadly on various independent variables associated
with the evaluation of climate change adaptation plans. This inquiry's identified
independent variables include fact base, policies, goals, implementation, and interorganizational coordination. The variables also include monitoring, evaluation,
organization, and presentation (Berke et al., 2014; Stevens, 2013; Woodruff, Meerow,
Stults, & Wilkins, 2018).
Regarding equity and disproportionate impacts of climate change on minority
groups and people of color, this research endeavor proposes incorporating an additional
plan quality principle. The study introduces "Equity and Social Justice" as the ninth
principle of plan quality. The variable focuses on identifying and considering social justice
and equity in climate adaptation plans developed by coastal cities in the United States. It
also focuses attention on the measurement of disparate equity and social justice issues on
vulnerable groups (Berke et al. 2014; Bullard et al., 2000; Bullard & Wright, 2012;
Stevens, 2013; Woodruff et al., 2018).
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3.2.2.1 Fact Base
Fact-based, also known as the factual basis component of plan quality, considers
climate and environmental challenges associated with natural resources within the
ecosystem and communities. The variable also refers to the record of environmental
policies related to ecosystem management. Factual basis information is derivable from
scholarly literature as well as documents of existing natural resources. Knowledge of
climate, landscape ecology, and geographic boundaries is also crucial information on a
factual basis. Indicators of factual basis variables include species ranges, ecological zones,
surface hydrology, and ecosystem boundaries (Berke et al., 2014; Brody, 2008; Stevens,
2013).
Fact base enables decision-makers to effectively identify hazards and examine
climate change patterns and other associated disaster impacts within their communities.
The variable also depicts the readiness of cities and communities to estimate the likelihood
of future disaster circumstances. The projection of probable future climate impacts enables
the municipalities and districts to examine and assess the adequacy of resources available
to address any eventful occurrence.
3.2.2.2 Goals
Plan quality's goals and objectives component entail quantifiable objectives and
long-term goals, signifying a set standard's clarification and consistency. A crucial factor
in the development of clear goals and objectives is strong leadership. The establishment of
high-quality goals and objectives enhances the functionality of ecosystem protection
initiatives. The component draws from ecosystem science by exploring the

33

intergenerational sustainability of the ecosystem and the interactions among habitats
(Berke et al., 2014; Brody, 2008; Stevens, 2013).
Smart growth and improved public safety formed part of the goals and objectives
established by the communities and urban settings. The transformative goals of the plan
include equitable disbursement of resources. The restorative goals enable cities to ease
losses originating from climate disasters. These goals also enhance the infrastructural and
economic sustainability of the communities and urban cities (Berke et al., 2014; Brody,
2008; Stevens, 2013).
3.2.2.3 Public Policies
Public policies are regulatory measures or acts enacted by local, state, or federal
governmental entities. Public policymaking in the United States experiences influences
from various interest groups through mobilization, education, and advocacy (Ewoh, 1998).
Climate change impacts are social justice issues and the issues emanated from what
sociologists referred to as social and racial inequalities. The social disparities include
marginalization of the minority groups from economic, political, and cultural perspectives
(Bullard & Wright, 2012; Ewoh, 1998; Harlan et al., 2015; Threadcraft-Walker,
Threadcraft, Henderson, & Rembert, 2018).
Public policies applicable towards addressing climate change impacts have
disproportionate consequences. Sociologists and researchers referred to the lack of
inclusion of the minority groups and the poor in climate adaptation policymaking as racial
inequity. Interest groups on environmental issues attribute the negligence of the poor
people and minorities to racism and class inequities. Environmental interest groups'
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actions, including grassroots organizations, advocates, academics, and elected
representatives, calls for policy formulation to address racial inequity and environmental
justice concerns (Bullard & Wright, 2012; Ewoh, 1998; Harlan et al., 2015; ThreadcraftWalker et al., 2018).
Public policies are the core of the climate adaptation plan developed by cities.
Public policies include tools and techniques that enable cities to attain established goals
and objectives. Public policies highlighted in the climate adaptation plan include
regulatory mechanisms such as control of housing sittings, land use regulations, and
ecosystem protection. Cities' public policies also include habitat restoration, structural
solutions to enhance infrastructural sustainability, building moratoriums, and capital
improvement of municipal facilities (Berke et al. 2014; Brody, 2008; Stevens, 2013).
Current environmental policies are controlled majorly by capitalist ideologies
(Humphreys, 2016). Capitalist ideologies in the form of market-based incentives regulate
emissions trading in favor of investors. Capitalists exhibit a non-decision-making
approach to emissions trading. Neoliberalist form of established political movements
supported the depoliticization of market-based instruments. The depoliticization provides
an opportunity of taking advantage of Green House Gas (GHG) emissions reduction
execution approaches (Felli, 2015).
An essential aspect of public policies considered by the cities is public education.
Public education has a strong linkage with stakeholders and citizens' engagement. Public
education enhances capacity building by imparting the skills required to contribute to the
development and execution of adaptation plans. The effect of public education reflects the
ability of residents to adapt to climate and environmental changes in their communities. It
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also provides the inhabitants with the opportunity to contribute to decisions associated
with future development within their vicinity (Berke et al., 2014; Brody, 2008; Carreira,
Machado, & Vasconcelos, 2016; Ziengenfuss, Jr., 2001).
The Environmental Protection Agency in the United States (USEPA), on
September 2, 2021, released a report showing disproportionate impacts of climate change
on minority groups. The information includes the vulnerability of ethnic minorities and
racial communities to the effects of climate change. African Americans and blacks, in
general, will experience higher climate change impacts than other demographic groups.
The weather-exposed construction and agriculture industries engaging the Latinos and
Hispanics are vulnerable to the effects of extreme temperatures. To address these impacts
and vulnerabilities, President Biden issued an executive order on January 27, 2021 (US
EPA, 2021).
3.2.2.4 Interorganizational coordination
The inter-organizational coordination component of climate adaption plan quality
focuses on the transboundary capability of communities and cities. This independent
variable focuses on local communities' ability to manage and protect critical natural
resources within transboundary lines. (Berke et al. 2014; Stevens, 2013). The plan quality
component dwells on factors capable of ensuring cooperation and collaboration among
actors. Indicators of the inter-organizational coordination component of plan quality
include identifying other stakeholders, conflict management practice, database production,
and information sharing (Berke et al., 2014; Brody, 2008; Stevens, 2013).
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The relevance of inter-organizational coordination is noticeable in incorporating
the principle into the climate adaptation plan developed by cities examined. Engagement
of external resources capable of contributing to ensuring adaptation to climate change and
the associated disaster impacts enhance policy formulation (Berke et al. 2014; Brody,
2008; Stevens, 2013). Integrating internal and external resources at local, state, and federal
levels improve implementation strategies. Inter-organizational coordination includes
identifying non-governmental organizations and agencies that can assist during and after
climate disaster impacts (Berke et al., 2014; Brody, 2008; Gurran et al., 2013; MillardBall, 2012; Stevens, 2013).
3.2.2.5 Public participation
The public participation principle is an essential component of the climate
adaptation plan developed by coastal cities. Stakeholder engagement is required during the
planning stage and during the recovery action period to ensure the successful
operationalization of the adaptation plan. The involvement of stakeholders in policy
formulation enhances the overall support of policy decisions. This assertion on policy
formulation and policy decisions are in addition to the skills and knowledge imparted to
community members (Brody, 2008; Cundill & Fabricius, 2010; Schultz et al., 2011).
Public participation from local to national levels forms the bedrock of climate
adaptation plan, management, and implementation ideology. Stakeholders and humanity,
in general, play significant roles in processes associated with adaptive co-management.
Stakeholder participation in developing climate adaptation plans for managing climate
change impacts enhances the quality of the adaptation plans and their implementation
(Brody, 2003; Olsson et al., 2004).
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The climate change adaptive co-management concept involves participatory
monitoring. The participatory monitoring process enhances learning, capacity
development, and knowledge sharing. Sustainable city ecosystem management cuts across
diverse agencies, lines of rights, and organizations. The state mandate for climate
adaptation plan development calls for the inclusion of stakeholders. Adaptive comanagement involves the engagement of key participants that are knowledgeable in
ecosystem affairs (Brody, 2008; Cundill & Fabricius, 2010; Schultz et al., 2011).
The need to ensure the engagement of all stakeholders is at the forefront of the
equity and social justice campaign. Citizens' involvement is an applicable methodology
towards addressing environmental challenges in societies. In addition, scientific tools
associated with natural and social knowledge help explore human interactions with their
environment. The application of scientific tools enables the identification of sustainable
approaches for protecting societies from environmental impacts. The devices also allow
the identification of drivers of ecological inequalities, including sexism, racism, and
poverty (Johnson et al., 2012).
Equity and social justice concepts promote the fair involvement of stakeholders in
decision-making processes associated with the development, execution, and enforcement
of environmental regulations within communities (Bullard & Wright, 2012; Johnson &
Rainey-Brown, 2012). Public participation is an indicator associated with the
communication of action plans applicable to climate change. The Community Natural
Resource Management (CNRM) initiative entails the cooperative engagement of
community inhabitants. This approach encourages the bottom-up management of natural
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resources. (Berke et al. 2014; Brody, 2008; Kellert et al., 2000; Stevens, 2013; Tang et al.,
2010).
3.2.2.6 Implementation
The implementation component measures the applicability and reliability of the
climate adaptation plan as a regulatory tool towards ensuring the preservation and
protection of vulnerable populations and allied ecosystems from climate change disasters.
Effective implementation of the established climate adaptation plan relied on a clear
outline of the objectives and desired outcomes. Successful implementation of a climate
adaptation plan is associated with the indication of influence on stakeholders. It depends
on local jurisdictions' ability to implement the plan quality within a set timeframe (Brody,
2008; Stevens, 2013; Tang et al., 2010).
The implementation component of a climate adaptation plan quality in conjunction
with established goals and objectives is crucial to ensure the result-oriented execution of
the climate adaptation plan. However, implementing a climate adaptation plan does not
record overwhelming performance, thereby representing an area of concern. This assertion
aligns with previous studies highlighting the lack of adequate implementation of a climate
adaptation plan (Brody, 2008; Geneletti & Zardo, 2016; Stevens, 2013).
3.2.2.7 Monitoring and evaluation
Monitoring is a crucial component of a climate adaptation plan. The
operationalization of the climate adaptation plan considers the implementation strategies
and monitoring and evaluation. This variable enhances plan quality through the
incorporation of improvement methodologies. Assessment of the performance of the
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climate adaptation plan enables the identification and documentation of both the strengths
and weaknesses. Monitoring and evaluation provide opportunities for incorporating
feedbacks into established climate adaptation management practices (Brody, 2008;
Nordgren et al., 2016; Stevens, 2013).
Monitoring and evaluation variable is applicable in assessing the level of
commitment of city planners towards improving plan quality. This variable creates an
opportunity for determining the success of the implementation approaches. Monitoring
and evaluation enhance the effort of decision-makers towards ensuring the attainment of
goals and objectives of the established climate adaptation plan (Berke et al. 2014; Brody,
2008; Stevens, 2013).
3.2.2.8 Organization and presentation
The climate adaptation plan developed by cities needs to serve as a communicative
action tool. This requirement led to the emergence of an additional plan quality variable
known as the organization and presentation principle. The introduction of the organization
and presentation variable aims to inspire and engage residents of communities and cities.
The organization and presentation variable points to the fact that the climate adaptation
plan should be informative and encourage inhabitants to show commitment towards
implementation. Organization and presentation of climate adaptation plan enhance
stakeholders' engagement and plan implementation (Berke et al. 2014; Brody, 2008;
Stevens, 2013).
The conceptualization of a climate adaptation plan involves the consideration of
basic parameters. These parameters include impact and risk identification, assessment,
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development of the plan, implementation of the plan, plan monitoring and evaluation, and
revision of plan by incorporating lessons learned (Brody, 2008; Nordgren, Stults, &
Meerow, 2016). The plan's development considers the associated principles of plan
quality, which includes fact base, goals and objectives, and policies (Berke et al., 2014;
Brody, 2008; Stevens, 2013).
The organization and presentation component of climate adaptation plan quality
refers to the layout and structure of the plan's contents. This variable measures the extent
to which users of the adaptation plan will make an informed decision regarding their
understanding of the information provided within the adaptation plan. Cities with a wellstructured climate change adaptation plan will have an enhanced risk assessment
capability (McDaniels, Chang, Hawkins, Chew, & Longstaff, 2015; Nance, 2009).
3.2.2.9 Equity and Social Justice
Equity and social justice entail the equitable engagement of citizens, irrespective
of their national origin, race, income, or color, in decision-making processes associated
with the development, execution, and enforcement of environmental regulations within
their communities. The fair representation of citizens guarantees equal protection from
environmental hazards and equal access to an environment that is clean and habitable
(Ewoh, 1998; Johnson, Rainey-Brown, & Gragg III, 2012; Liang, 2016). The
industrialization and associated carbon footprints have unleashed unequal climate impacts
and environmental consequences on human habitats. Industrial capitalism negatively and
inequitably affects low-income people as well as people of color. The identified adverse
and significant effects include the release of industrial toxins to the environment and
neighborhoods where people of color reside (Byrne, Martinez, & Glover, 2002).
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The principles of environmental justice consider the entitlement of all people and
societies to equal and sustainable environmental protection. The environmental justice
policies also consider equitable access of all people within the urban setting to public
health (Ewoh, 1998; Johnson et al., 2012). The involvement of stakeholders and all people
within the communities in public policies, regulations, and laws associated with
environmental protection is part of environmental justice principles (Bullard et al., 2000;
Ewoh, 1998). Environmental justice principles and movement emanated from unfair and
unjust governmental and illegal industrial practices (Bullard et al., 2000; Ewoh, 1998;
Johnson et al., 2012). Some of the methods identified by practitioners, researchers, and
sociologists include the release of harmful chemicals and toxins, inequitable
implementation of environmental regulation, and questionable assumptions in determining
and assessing risks associated with environmental hazards (Bullard, 1996; Ewoh, 1998).
3.2.3 Datasets
The datasets for this research endeavor include all climate adaptation plans
developed by cities and towns in Florida. The climate adaptation plans, obtained through
website searches, cover all Florida cities and towns considered in the study. The datasets
also include socio-economic and demographic data obtained from the website of the US
Census Bureau. Datafiles downloaded depict information on variables such as race,
income, population density, age, education, gender, housing, and employment status, for
each city in Florida. Additional datasets obtained from the website of Climate Central
include information depicting the vulnerability of cities and towns to coastal flooding.
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3.3 Data Sources
3.3.1 Records
The primary dataset source for this study is the website of cities identified and
selected for this study. The website retains information on climate adaptation plans
developed and established by the municipalities. The climate adaptation plans of the towns
chosen enable evaluation of plan quality, considering social equity issues on minority
groups. Other primary data sources for the socio-economic and demographic information
include the website of the US Census Bureau. It also includes the website of Climate
Central, US Environmental Protection Agency (EPA), and National Oceanic and
Atmospheric Administration (NOAA).
The websites of US EPA and Climate Central accommodate records associated
with the vulnerability of cities to flooding. The US EPA was the source for data on the
frequency of flooding along the US Coastal region. Also, the NOAA, EPA, and Climate
Central were sources of data associated with sea-level rise along the coastal area of the
United States.
Secondary sources of data for this study include:
•

Peer-reviewed journal articles.

•

Conference papers and textbooks.

•

Reports from government agencies.

•

Newsletters.

•

Internet sources.
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•

Government agencies' websites.

•

Newspaper articles.
The review of the peer-reviewed journal articles enables of identification of gaps in

literature and issues associated with climate change impacts. The peer-reviewed journal
articles are sources of identification of proposed areas of future research that are linked or
closely related to the proposed research endeavor. It is noteworthy to highlight that data
sources have a significant impact on the validity and reliability of scholarly research.
3.3.2 Data Gathering
Data gathered for the proposed study were through an internet search. The dataset
on climate adaptation plan to evaluate plan quality and conceptualization, obtained from
the internet search, originate from the website of 40 worst-case cities identified and
selected for this study. Datasets for the socio-economic and demographic information
originate from the website of the US Census Bureau. Additional datasets obtained include
information from the website of Climate Central, US Environmental Protection Agency
(EPA), and National Oceanic and Atmospheric Administration (NOAA).
The websites of Climate Central and US EPA contain datasets associated with the
vulnerability of cities to flooding. The US EPA was the source of datasets on the
frequency of flooding along the US Coastal region. Also, the NOAA, EPA, and Climate
Central were sources of datasets associated with sea-level rise along the coastal area of the
United States.
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3.3.3 Observations
This research endeavor utilizes quantitative methodology. As a result, no field or
direct observation was necessary.
3.3.4 Instruments
Application of Environmental Justice (EJ) enables the identification of
characteristics of vulnerable inhabitants within the cities. The Geographic Information
Systems (GIS) employed enabled the mapping of selected cities for this study. The
instrument aided the visualization of the location of the cities examined. The application
of the EJ principle also assisted in the analysis of the Social Vulnerability Index (SOVI) of
cities selected within Florida. It also aided the measurement and comparison of the
disproportionate impact of conceptualization of climate plans on environmental justice
settings.
Statistical Package for Social Science software (SPSS) software serves as an
instrument for generating descriptive statistics and regression analysis. The application of
coding instruments with indicators serves as the recording unit for data gathered. Kruskal
Wallis H-Test was used to measure plan quality. The coding tool aided the content
analysis of the plan documents.
3.3.5 Data Cleaning
Data cleaning is necessary to ensure valid, appropriate, and accurate information
for the study. Data cleaning also aids the reliability and validity of research outcomes. The
census tract data obtained from the website of the US Census Bureau and data gathered
from other websites went through cleaning before their application in the data analysis
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process. The cleaning exercise entails eliminating irrelevant information and data that do
not apply to the proposed study. The data cleaning activity also includes sorting data in a
manner congruent with the variables highlighted for the research.
3.4 Data Analysis
3.4.1 Quantitative Analysis Techniques
The quantitative method is best suited for this study because it provides the
opportunity for evaluating and analyzing a large volume of data. Quantitative research
methodology relies on deductive reasoning and post-positivist ideologies to examine and
test hypotheses and concepts related to the existing research inquiries. It also depends on
statistical tools to test a theory concerning current scholarly studies. The quantitative
analysis enables the generation and deduction of facts from research data based on the
designed data collection approach (Babbie, 2017; Wahyuni, 2012).
Indicators designed enables assessment of adherence of the local plans obtained to
the nine plan quality principles. Due to the large volume of information and data gathered
for this inquiry, the quantitative research approach includes data coding, descriptive
statistics, and regression analysis. The examination of plan quality using quantitative
method, rely on the following dimensions: Fact base, goals, public policy, interorganizational coordination, and public participation. Analysis of plan quality also
depends on data associated with implementation, monitoring and evaluation, organization
and presentation, equity, and social justice (Berke et al., 2014; Stevens, 2013; Wahyuni,
2012).
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An index score established covered each of the plan quality principles. Each
indicator was measured with the quantitative approach to determine if the indicator was
present in the plan. The quantitative analysis considers the impacts on minority groups,
including the elderly and young children. Similar index scores enable examining equity
issues and effects on environmental justice communities (Berke et al., 2014; Stevens,
2013; Wahyuni, 2012).
A logistic regression model developed covered each of the nine plan quality
principles. The descriptive statistics generated entail the eight plan quality principles and
the proposed ninth principle. The application of logistic regression analysis enables the
determination of the impacts of the indicators on the plan quality. The study includes a
review of outputs of the descriptive statistics and logistic regression analysis against the
stated purpose of the inquiry (Berke et al., 2014; Stevens, 2013; Wahyuni, 2012).
Based on the identified gap in previous studies regarding the exclusion of equity
and social justice and disproportionate impacts of climate change on vulnerable minority
groups, this research endeavor proposes incorporating an additional plan quality principle.
This proposition led to the conceptualization of equity and social justice as the ninth plan
quality principle for the study (Babbie, 2017; Berke et al., 2014; Stevens, 2013; Wahyuni,
2012).
3.5 Reliability, Validity, and Bias
3.5.1 Strategy to Improve reliability
Reliability in social science research is the degree of replicability of
measurements. In addition, data gathering and analysis during an inquiry witness
47

measurement error that are random. Social science research requires the assurance of
consistency of measurement tools to avoid reliability issues (Babbie, 2017; Drost, 2011;
Woodman, 2014). On the other hand, validity is the alignment with the objectivity of the
phenomena of exploration.
For this study, the strategy applied to improve reliability includes comparing
outcomes of the inquiry with results of previous research inquiries. It also entails the
engagement of eight research assistants for the scoring of climate adaptation plans. This
approach is synonymous with interrater reliability, which enhances the quality of outputs
(Babbie, 2017; Drost, 2011; Onwuegbuzie, 2000; Woodman, 2014).
3.5.2 Strategy to Improve validity
Validity in scholarly research endeavors is the alignment of the output with the
objectivity of exploration phenomena. It is the level to which measures adequately and
precisely quantify a concept. In this research endeavor, the strategy applied to improve
validity includes statistical validity checks. The checks performed ensured that
measurements were in agreement with statistical assumptions. This approach aided the
precise conclusions of the inquiry (Babbie, 2017; Drost, 2011; Woodman, 2014).
Skilled and knowledgeable planning professionals assumed the role of scoring the
climate adaptation plan for all cities examined in this study. Scoring of the plans relied on
an in-depth understanding of the application of the nine plan quality principles designed
for the study (Babbie, 2017; Drost, 2011; Woodman, 2014). Additionally, the utilization
of multiple research assistants during data analysis enhanced the validity of the inquiry.
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3.5.3 Strategy to Avoid Bias
Selection bias is an important area of quality consideration of social science
research endeavors because it threatens the quality of research inquiries. For this research,
the strategy to avoid selection bias includes identifying cities and towns with an
established formal climate adaptation plan. It also includes consideration of towns that
have experienced climate devastations from the perspective of flood damage and sea-level
rise. Moreover, to ensure robust selection, the study focuses on cities that have received
FEMA assistance for the study (Babbie, 2017; Onwuegbuzie, 2000; Woodman, 2014).
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Chapter 4
4.0 Results and Discussion
This dissertation focuses on answering research questions associated with the lack
of inclusion of equity and social justice in the climate adaptation plans developed by cities
in Florida. Analysis of climate adaptation plans of 40 selected worst-case cities, with plan
quality as the dependent variable, involves the application of nine independent plan
quality variables. The research also includes examining and measuring disproportionate
impacts on vulnerable populations using equity and social justice as an additional
component of plan quality. Two research questions outlined in Chapter 1 focus on the
attainment of the purpose of this dissertation.
This chapter encompasses results of data analysis (Section 4.1), with regards to the
outlined research questions in Chapter 1, taking into consideration the associated research
objectives (Babbie, 2017). The chapter includes descriptive statistics of the 40 worst-case
cities selected for the dissertation. The chapter covered an outline of statistical information
associated with each of the municipal settings and the significance of statistical data of
plan quality components of the adaptation plan of the cities. This chapter also includes
results of interrater reliability analysis (Kappa analysis) (Section 4.2), results of logistic
regression analysis (Section 4.3), and discussion (Section 4.4).
4.1 Results of Plan Evaluation
Eight planning graduate students from the Urban Planning and Environmental
Policy Department at Texas Southern University rated the climate adaptation plan
documents obtained for the 40 selected worst-case cities (Chapter 3). Table 1 depicts a list
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of cities with climate adaptation plans evaluated and scored by the raters. The recruited
planning graduate students went through a six-hour training session on plan evaluation
and scoring. The one-day training session, spanning six hours, includes defining the
dissertation's dependent and independent variables. The training covers an understanding
of knowledge associated with the identification and scoring of the nine independent
variables within the climate adaptation plans of the cities.
The training session of the planning graduate students also includes a hands-on
exercise on evaluation and scoring of one climate adaptation plan by all trainees. The
planning graduate students presented the results of their independent assessment and
scoring. The presentation of results of plan evaluation and scoring led to discussions of the
scoring methodology. The discussion session enables participants to gain knowledge on
the practical approach for evaluating and scoring the plans.
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Table 1: List of Climate Adaptation Plan Raters and Assigned Cities
Rater 1

Rater 2

Rater 3

Avon Park city

Century town

Chipley city

Caryville town

Crescent City

Florida city

Lawtey city

Immokalee

Naranja

CDP

CDP

Jasper city

Webster city

Cottondale
town

Live Oak city

Welaka town

Gretna city

Lake Placid
town

Miami city

Opa-locka
city

Rater 4

Rater 5

Rater 6

Rater 7

Crosscity

Dade City

Apalachicola

Blountstown

town

North CDP

city

city

Belle Glade city

Chiefland city

De Funiak
Springs city

Madison city

Carrabelle city

Palatka city

Graceville city

Wildwood city

Midway city

White
Springs
town
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Fort Pierce
city
Marianna
city
Pembroke
Park town

Rater 8
Arcadia city
Campbellton
town
DeLand
Southwest
CDP
South Bay city

Waldo city

The evaluation of the plans relied on the application of nine independent plan
quality principles. The nine independent plan quality principles were: goals, public
participation, policies, inter-organizational coordination, fact base, equity and social
justice, organization and presentation, implementation, and monitoring and evaluation.
Table 2 presents the results of the assessment measured on a scale ranging from 0 to 2.

53

Table 2: Scores Assigned by Raters

Florida Cities and
Towns
Apalachicola city
Arcadia city
Avon Park city
Belle Glade city
Blountstown city
Campbellton town
Carrabelle city
Caryville town
Century town
Chiefland city
Chipley city
Cottondale town
Crescent City
Crosscity town
Dade City North CDP
De Funiak Springs city
DeLand Southwest CDP
Florida City
Fort Pierce city
Graceville city,
Gretna city
Immokalee CDP

Fact base

Goals

Policies

2
1
2
2
0
2
1
2
2
2
2
2
1
2
2
2
1
2
2
2
2
1

1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
1
2
2
0
1
2
2

1
1
2
2
2
2
2
2
2
2
2
2
0
2
2
2
2
2
2
2
0
2
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Interorganizat
ional
coordina
tion
2
0
1
1
2
1
2
1
2
2
2
2
2
2
1
1
1
1
2
2
0
2

Public
Implem
particip
entation
ation
2
0
1
1
0
2
0
2
2
2
2
2
2
2
1
2
1
0
1
2
2
2

1
1
1
2
2
1
2
1
2
2
2
1
1
2
2
1
1
1
2
1
2
1

Monitori
ng and
evaluatio
n
1
1
2
2
1
2
1
2
1
2
2
2
0
2
2
2
1
0
0
1
2
1

Organiz
ation
and
presenta
tion
2
0
2
2
1
2
1
2
2
2
2
2
1
2
2
2
1
2
2
2
2
2

Equity
and
Social
Justice
1
0
1
1
0
2
0
1
2
2
0
1
0
0
1
1
0
0
2
0
1
0

Jasper city
2
2
2
Lake Placid town
2
2
2
Lawtey city
2
2
2
Live Oak city
1
2
1
Madison city
0
2
2
Marianna city
2
2
2
Miami city
2
2
2
Midway city
2
2
1
Naranja CDP
2
1
0
Opa-locka city
2
2
2
Palatka city
2
1
1
Pembroke Park town
2
2
2
South Bay city
2
2
2
Waldo city
2
2
2
Webster city
2
2
2
Welaka town
1
2
2
White Springs town
2
2
1
Wildwood city
2
2
0
Note: 0 indicates that variable is not included in the plan.
1 indicates that variable is partially included in the plan.
2 indicates that variable is fully included in the plan.
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1
1
2
2
2
2
1
1
1
2
2
2
1
1
2
2
2
2

2
2
2
1
0
2
1
0
2
0
1
2
2
1
1
2
2
2

2
2
2
2
1
2
2
1
2
2
2
1
2
2
1
1
2
2

1
1
1
1
0
2
2
0
2
1
1
2
1
1
2
2
2
2

1
2
1
2
2
2
1
1
1
2
2
2
2
2
2
2
2
2

0
1
1
1
0
2
0
0
0
2
0
1
2
2
0
1
2
0

4.1.1 Interpretation of Plan Evaluation Results
The descriptive statistics of the 40 plan evaluations (See Table 3) indicate the
mean score for the independent variables. It also depicts the standard deviation as well as
variance. From the table, the goal of the adaptation plan has the highest mean score of
1.80 on a scale of 2, while equity and social justice have the least mean score of 0.77.
Other independent variables evaluated in the climate adaptation also recorded high mean
scores ranging from 1.35 to 1.72.
Table 3: Descriptive Statistics
Independent Variables

Mean Median

Min

Max

Std.Dev

Sum

N

Fact base

1.73

2.00

0

2

0.55

69

40

Goals

1.80

2.00

0

2

0.46

72

40

Policies

1.65

2.00

0

2

0.66

66

40

1.53

2.00

0

2

0.60

61

40

Public participation

1.40

2.00

0

2

0.78

56

40

Implementation

1.58

2.00

1

2

0.50

63

40

Monitoring and evaluation

1.35

1.00

0

2

0.70
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40

1.72

2.00

0

2

0.51

69

40

0.77

1.00

0

2

0.80

31

40

Inter-organizational
coordination

Organization and
presentation
Equity and Social Justice

N = Number of climate adaptation plans
The plan evaluation indicates that all cities examined incorporated fact base
components within their climate adaptation plan, except Blountstown and Madison. In a
similar vein, all cities included goals in their climate adaptation plan except Fort Pierce
city. All 40 worst-case cities considered in this dissertation incorporated policies in their
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climate adaptation plan. However, the policy variable was missing in the climate
adaptation plan of Crescent city, Gretna city, Naranja CDP, and Wildwood city.
The inter-organizational coordination component was incorporated by 38 cities out
of the 40 worst-case cities evaluated. However, Arcadia city and Gretna city did not
include inter-organizational coordination components in their climate adaptation plan. All
cities incorporated implementation at different levels of measurement within the
adaptation plan developed, while 33 towns incorporated public participation variables out
of the 40 cities studied. Evaluation of the adaptation plans indicates that Arcadia city,
Blountstown city, Carrabelle city, Florida city, Madison city, Midway city, and OpaLocka city did not incorporate public participation in their climate adaptation plan.
All cities incorporated the organization and presentation component in the climate
adaptation plan examined, except Arcadia city. Monitoring and evaluation variables
featured in the climate adaptation plans developed by all cities evaluated, except Crescent
city, DeLand Southwest CDP, Florida city, Madison city, and Midway City. Equity and
social justice were missing in the climate adaptation plans developed by 18 cities studied.
This observation implies that only 22 cities considered equity and social justice in the
climate adaptation plans established for their municipalities.
4.2 Summary of Interrater Reliability
Interrater reliability, also known as the Kappa statistics, determines the extent of
accuracy to which raters assign scores to the same plan quality variable. In this
dissertation, eight raters conducted an independent rating of climate adaptation plans of 40

57

selected worst-case cities. Table 4 indicates nine cases in which different raters evaluated
and scored the same climate adaptation plans.
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Table 4: Climate Adaptation Plans and Number of Multiple Reviewers

S/No.

Number of Reviews by
Raters

Cities

County/Local Plan

1

Gadsden County

1
Gretna city

2

Hamilton County

Jasper city

White Springs
town

2

3

Highlands County

Avon Park
city

Lake Placid
town

2

4

Jackson County

Campbellton
town

Cottondale
town

Graceville
city

5

Miami-Dade
County

Florida city

Miami city

Naranja
CDP

6

Palm Beach
County

Belle Glade
city

South Bay city

7

Putnam County

Crescent city

Opa-locka city

8

Sumter County

Webster city

Wildwood city

2

Chipley city

2

Washington
Caryville
County
town
Note: Cases of plans reviewed by different raters
9

2
Midway city
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3

4
2

Marianna
city

4
3
2

Palatka
city

Welaka
town

4

Climate Adaptation Plans by County

Graphical depiction of analysis of reviews by raters is shown in Figure 12 below

Washington County
Walton County
Volusia County
Suwannee County
Sumter County
St. Lucie County
Putnam County
Pasco County
Palm Beach County
Miami-Dade County
Madison County
Levy County
Jackson County
Highlands County
Hamilton County
Gadsden County
Franklin County
Escambia County
Dixie County
DeSoto County
Collier County
Calhoun County
Broward County
Bradford County
Alachua County
0

1

2

Number of Reviews / Raters

Figure 12: Number of Raters by City
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The interrater reliability conducted enables an examination of the level of
agreement among raters. Two types of Kappa analysis carried out in the study covered the
nine identified categories. The inquiry applied Cohen's Kappa analysis (k) for counties
with two raters to assess the level of accuracy. The counties include Gadsden, Hamilton,
Highlands counties, Palm Beach, Putnam, and Washington counties.
Kappa values were calculated based on the expression below:
Kappa (k) = [Pr (o) − Pr (c)] / [1 − Pr (c)]
Where Pr (o) stands for probability of actually observed agreement, and Pr (c) represents
probability of chance agreement.
According to Cohen (1992), Kappa values less than zero indicate no agreement
between raters. A value ranging from 0.01-0.20 indicates no slight agreement, while
values ranging from 0.21-0.40 signify fair agreement between raters. A Kappa value
between 0.41-0.60 implies moderate agreement, while values between 0.61-0.80 indicate
substantial agreement. Kappa values between 0.81-1.00 suggest the presence of perfect
agreement between raters (Cohen, 1992; McHugh, 2012).
The second type of Kappa analysis considered in the interrater reliability analysis
is Fleiss Kappa. Fleiss Kappa, conducted for counties with more than two raters, enables
assessment of their accuracy levels. The applicable counties, identified based on the
number of raters, were Jackson, Miami-Dade, and Putnam counties (Fleiss, 1978;
McHugh, 2012). Table 5 illustrates a summary of the results of the interrater reliability
analysis.
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Table 5: Summary of Results of Interrater Reliability
County

Number of Raters

Kappa Value

2

0.07

2

0.18

2

0.31

Jackson County

Campbellton town
Cottondale town
Graceville city
Marianna city

4

0.52

Miami-Dade County

Florida city
Miami city
Naranja CDP

3

0.44

Palm Beach County

Belle Glade city
South Bay city

2

0.18

Putnam County

Crescent city
Opa-locka city
Palatka city
Welaka town

4

0.27

2

0.27

2

0.18

Gadsden County
Hamilton County
Highlands County

Sumter County
Washington County

Cities
Gretna city
Midway city
Jasper city
White Springs town
Avon Park city
Lake Placid town

Webster city
Wildwood city
Caryville town
Chipley city

The summary of interrater reliability results in Table 5 indicates a Kappa value of
0.07 for Gadsen County. This reliability result for the County signifies a slight agreement
between the two raters that evaluated the adaptation plan of Gadsden County. The Kappa
value of 0.18 for Hamilton County also indicates a little agreement between the raters.
However, the Kappa value of 0.31 for Highlands County indicates fair agreement between
the two results.
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Furthermore, the Kappa value of 0.18 for Palm Beach County indicates slight
agreement between the raters. Table 5 also shows the Kappa value of 0.18 for Washington
county. This outcome implies a little agreement between the two raters that evaluated the
adaptation plan of Washington county, employed by Chipley city and Caryville town. The
Kappa value of 0.27 for Sumter County and Putnam County indicates fair agreement
between the raters. In contrast, the Kappa value of 0.52 for Jackson County and 0.44 for
Miami-Dade County indicate moderate agreement among raters.
4.3

Analysis of Dependent and Independent Variables

4.3.1

Measurement and Analysis of Dependent Variable Using Kruskal-Wallis HTest
The dependent variable for this study is plan quality. The dependent variable aligns

with the established traditional planning approach employed in the previous plan
evaluation inquiry by Berke et al. (2014). As a dependent variable, the plan quality
originates from climate adaptation plans developed by the selected cities. The dependent
variable focuses on the quality of climate and associated disaster action plans of selected
worst-case cities. Plan quality enables actions tailored toward ensuring equitable and
sustainable disaster mitigation.
The Kruskal-Wallis analysis (H-test) is a non-parametric test that analyzes
variances for extensive rank-based data measured on an ordinal scale. The H-test assumes
that data does not conform to a normal distribution, implying that the mean values and the
standard deviations do not entirely describe the large volume of data gathered. In this
dissertation, the application of the Kruskal-Wallis H-Test helps in examining variations
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among medians of the plan quality, using the nine independent variables, measured on an
ordinal scale of 0 to 2. The H-test allows comparative examination of the computed
probability result to the established 95% confidence level (p<0.05), leading to the null
hypothesis assessment.
The test's null hypothesis (Ho) states that the median yields are the same for the
data gathered for the variables, hence, complying with a normal distribution. On the other
hand, the alternative hypothesis of the test (Ha) states that there is variation in the median
yields of the data obtained for the variables, therefore, not following a normal
distribution.
For the large sample size of this study, the Kruskal-Wallis analysis test compares
the calculated sums of the data ranks for each of the variables. The plan quality
measurement relies on the independent variables, including fact base, policies, goals,
implementation, inter-organizational coordination, equity and social justice, monitoring
and evaluation, and organization and presentation.
The expression below is the Kruskal-Wallis statistic for the study:
H = 12/[N(N+1)] ∑ (Ri2/ni) – 3(N+1)
Where: H is the test statistic.
N is the total number of data for each variable.
ni is the number of observations or data in group i
Ri2 is the sum of the ranks for the ith sample
(Source: Kruskal & Wallis, 1952; Moore et al., 2009; Nance et al., 2016).
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4.3.1.1 Measurement of Plan Quality
Plan quality measurement involves Kruskal-Wallis analysis (H-Test) of the plans
of the 40 worst-case cities selected for this dissertation. The Kruskal-Wallis analysis
includes plan quality analysis separately based on eight variables (excluding equity and
social justice). The test also involves another calculation based on nine variables
(including equity and social justice). The approach of the analysis followed previously
applied methodology by previous researchers. The process includes the calculation of the
mean and median of the data for the cities. The test also provides a ranking of the cities as
well as the determination of the rank average.
Table 6 outlines the results of the cities' ranking based on eight variables, using
Data Analysis Tool Pak of Microsoft Excel 2016 software.
Table 6. Ranking of Cities Based on Eight Variables
Rank

Cities

Mean

Median

1
2
3
4
5

Arcadia city
Midway city
Crescent city
Madison city
Blountstown city
DeLand Southwest
CDP
Florida City city
Carrabelle city
Fort Pierce city
Naranja CDP
Apalachicola city
Gretna city
Live Oak city
Palatka city
Avon Park city
De Funiak Springs city

0.63
1.00
1.13
1.13
1.25

1.00
1.00
1.00
1.50
1.50

Rank
Avg
1.00
2.00
3.50
3.50
6.00

1.25

1.00

6.00

10.20%

1.25
1.38
1.38
1.38
1.50
1.50
1.50
1.50
1.63
1.63

1.50
1.50
2.00
1.50
1.50
2.00
1.50
1.50
2.00
2.00

6.00
9.00
9.00
9.00
12.50
12.50
12.50
12.50
18.50
18.50

10.20%
17.90%
17.90%
17.90%
25.60%
25.60%
25.60%
25.60%
35.80%
35.80%

6
7
8
9
10
11
12
13
14
15
16
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Percent Rank
0.00%
2.50%
5.10%
5.10%
10.20%

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Graceville city,
Immokalee CDP
Jasper city
Miami city
Opa-locka city
Waldo city
Belle Glade city
Campbellton town
Caryville town
Dade City North CDP
Lake Placid town
Lawtey city
South Bay city
Webster city
Welaka town
Wildwood city
Century town
Cottondale town
Pembroke Park town
White Springs town
Chiefland city
Chipley city
Crosscity town
Marianna city

1.63
1.63
1.63
1.63
1.63
1.63
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.75
1.88
1.88
1.88
1.88
2.00
2.00
2.00
2.00

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

18.50
18.50
18.50
18.50
18.50
18.50
27.50
27.50
27.50
27.50
27.50
27.50
27.50
27.50
27.50
27.50
34.50
34.50
34.50
34.50
38.50
38.50
38.50
38.50

35.80%
35.80%
35.80%
35.80%
35.80%
35.80%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
82.00%
82.00%
82.00%
82.00%
92.30%
92.30%
92.30%
92.30%

The ranking table based on eight variables (excluding equity and social justice)
indicates that Marianna city, Crosscity town, Chipley city, and Chiefland city have better
plans than other cities considered in this dissertation. Table 6 also reveals that Arcadia city
has the weakest plan among the climate adaptation plans analyzed. Also, the mean and
median values based on the eight variables are close.
Table 7 outlines the results of the cities' ranking based on nine variables, using
Data Analysis Tool Pak of Microsoft Excel 2016 software.
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Table 7. Ranking of Cities Based on Nine Variables

1.00
1.00
1.00
1.00
1.00

Rank
Avg
1.00
2.00
3.50
3.50
6.00

Percent
Rank
0.00%
2.50%
5.10%
5.10%
10.20%

1.11

1.00

6.00

10.20%

1.11
1.22
1.22
1.33
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.44
1.56
1.56
1.56
1.56
1.67
1.67
1.67
1.67
1.67
1.67
1.67
1.67
1.78
1.78
1.78
1.78
1.78
1.78

1.00
1.00
1.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
1.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

6.00
8.50
8.50
10.00
14.50
14.50
14.50
14.50
14.50
14.50
14.50
14.50
20.50
20.50
20.50
20.50
26.50
26.50
26.50
26.50
26.50
26.50
26.50
26.50
33.50
33.50
33.50
33.50
33.50
33.50

10.20%
17.90%
17.90%
23.00%
25.60%
25.60%
25.60%
25.60%
25.60%
25.60%
25.60%
25.60%
46.10%
46.10%
46.10%
46.10%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
56.40%
76.90%
76.90%
76.90%
76.90%
76.90%
76.90%

Rank

Cities

Mean

Median

1
2
3
4
5

Arcadia city
Midway city
Crescent City city
Madison city
Blountstown city
DeLand Southwest
CDP
Florida City city
Carrabelle city
Naranja CDP
Palatka city
Apalachicola city
Fort Pierce city
Graceville city,
Gretna city
Immokalee CDP
Jasper city
Live Oak city
Miami city
Avon Park city
De Funiak Springs city
Webster city
Wildwood city
Belle Glade city
Caryville town
Dade City North CDP
Lake Placid town
Lawtey city
Opa-locka city
Waldo city
Welaka town
Campbellton town
Chipley city
Cottondale town
Crosscity town
Pembroke Park town
South Bay city

0.56
0.89
1.00
1.00
1.11

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
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37
38
39
40

Century town
White Springs town
Chiefland city
Marianna city

1.89
1.89
2.00
2.00

2.00
2.00
2.00
2.00

37.50
37.50
39.50
39.50

92.30%
92.30%
97.40%
97.40%

Table 7 outlines the ranking of cities based on nine variables, which include equity
and social justice. The ranking table indicates that Marianna and Chiefland cities have
better plans than the remaining cities examined in this dissertation. Similar to Table 6, the
ranking table also shows that Arcadia city has the weakest plan among the climate
adaptation plans analyzed. The mean and median values based on the nine variables are
close, similar to the results obtained in Table 6.
4.3.1.2 Kruskal-Wallis H-Test Results
Table 8 outlines the Kruskal-Wallis H-Test results using Data Analysis Tool Pak
of Microsoft Excel 2016 software.
Table 8. Kruskal-Wallis H-Tests of Statistical Similarity Among 40 Plans.

Cities
Arcadia city
Midway city
Crescent City city
Madison city
Blountstown city
DeLand Southwest CDP
Florida City city
Carrabelle city
Naranja CDP
Palatka city
Apalachicola city
Fort Pierce city

df

Hadj

p

X2

Ho:
Distributions
are the same.

39

39.000

0.47

33.140

Accept
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Graceville city
Gretna city
Immokalee CDP
Jasper city
Live Oak city
Miami city
Avon Park city
De Funiak Springs city
Webster city
Wildwood city
Belle Glade city
Caryville town
Dade City North CDP
Lake Placid town
Lawtey city
Opa-locka city
Waldo city
Welaka town
Campbellton town
Chipley city
Cottondale town
Crosscity town
Pembroke Park town
South Bay city
Century town
White Springs town
Chiefland city
Marianna city
Result: There is no significant difference between any of these
distributions.
Notes: a. Alpha (α) = 0.05. The H statistic was adjusted for ties.
b. Ho = Distributions are the same
The Kruskal-Wallis test results in Table 8 indicate a highly non-significant value at
a 95% confidence level, with a probability value (0.470) greater than 0.05 (p>0.05). This
result implies acceptance of the null hypothesis. However, the test statistic (H-statistic) is
higher than the chi-square value (X 2), indicating a level of relevance.
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Due to ties in the plans' scoring, the test statistics analysis includes the application
of correction factor (D). The correction factor (D) application relies on a standardized
expression shown below:
D = 1 – [∑(T) / (N3-N)]
where:
T = Summation of ties for the rank values
n = Number of scores in data samples
Source: Kruskal (1952)
The adjusted H statistics expression is Hadj = H/D, where H represents the test
statistic value and D represents the correction factor. Table 9 outlines the calculation of
the adjusted H statistic (Hadj).
Table 9. Adjustment of H Statistics.
Cities
Arcadia city
Midway city
Crescent City
Madison city
Blountstown city
DeLand Southwest CDP
Florida City city
Carrabelle city
Naranja CDP
Palatka city
Apalachicola city
Fort Pierce city
Graceville city,
Gretna city
Immokalee CDP
Jasper city

Rank
Avg.
1.0
2.0
3.5
3.5
6.0
6.0
6.0
8.5
8.5
10.0
14.5
14.5
14.5
14.5
14.5
14.5

Ties
(T)

T^3-T

N^3-N
63960

2

6

3

24

2

6
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D

H

0.98 38.19

Hadj=H/D
39

Live Oak city
Miami city
Avon Park city
De Funiak Springs city
Webster city
Wildwood city
Belle Glade city
Caryville town
Dade City North CDP
Lake Placid town
Lawtey city
Opa-locka city
Waldo city
Welaka town
Campbellton town
Chipley city
Cottondale town
Crosscity town
Pembroke Park town
South Bay city
Century town
White Springs town
Chiefland city
Marianna city
N = 40

4.3.2

14.5
14.5
20.5
20.5
20.5
20.5
26.5
26.5
26.5
26.5
26.5
26.5
26.5
26.5
33.5
33.5
33.5
33.5
33.5
33.5
37.5
37.5
39.5
39.5

8

504

4

60

8

504

6

210

2

6

2

6

Levels of Measurement of Variables
The dependent and independent variables considered in this research are with rank

order. The variables were rated using a scale to assess each indicator within the climate
adaptation plan of selected worst-case cities studied. The scale of assessment shown below
is the levels of measurement of the indicators:
▪ 0 denotes that the indicator in question was not present in the plan.
▪ 1 denotes that the indicator was partially or not fully present in the plan.
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▪ 2 denotes that the indicator was present in the plan.
Table 10 indicate levels of measurement of variables employed in the analysis.

Table 10: Levels of Measurement of Variables

4.3.3

Types of Variables

Level of Measurement

Plan quality

Ordinal

Fact base

Ordinal

Goals

Ordinal

Policies

Ordinal

Inter-organizational coordination

Ordinal

Public participation

Ordinal

Implementation

Ordinal

Monitoring and evaluation

Ordinal

Organization and presentation

Ordinal

Equity and Social Justice

Ordinal

Analysis of Independent Variables Using Logistic Regression
Logistic regression analysis enables the prediction of the dependent variable using

the independent variables. In this dissertation, the logistic regression model developed
allows analysis of how the nine independent variables explain plan quality. The
independent variables measured in the study include fact base, policies, goals,
implementation, inter-organizational coordination, equity and social justice, monitoring
and evaluation, and organization and presentation.
The logistic regression model set up for the study is shown below:
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log {P/(1-P)} = β0+ β1X1 + β2X2 + β3X3 +…… + βnXn (Mertler & Reinhart, 2016).
Applying an exponential function to the logistic model, the expression becomes
[P/(1-P)] = e (βo + β1X1 + β2X2 + β3X3 +…… + βnXn)
Therefore,
P = 1/ (1 + e-βo) + 1/ (1 + e- (β1X1)) + 1/ (1 + e- (β2X2)) + …+ 1/ (1 + e- (βnXn))
Where: P is the probability of the dependent variable (plan quality).
X1 to Xn represents the independent variables.
n is the number of independent variables (n=9).
β0 is the regression coefficient for the Y-axis intercept.
β1 to βn represents regression coefficient for each of the independent
variables (Mertler & Reinhart, 2016; Moore, McCabe, & Craig, 2009).
The independent variables measured in previous plan evaluation and analysis
include fact base, policies, goals, inter-organizational coordination, implementation,
monitoring and evaluation, and organization and presentation (Berke & Godschalk, 2009;
Berke et al., 2014). This study incorporates an additional plan quality principle known as
equity and social justice. The equity and social justice principle allow the
conceptualization and measurement of the disproportionate climate impacts on vulnerable
populations. The characterization of the vulnerable people relies on the established
perspectives of equity and environmental justice (EJ) principles. The description includes
the elderly, the children, and the minority groups. Tables 11 - 13 of the statistical analysis
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outline the logistic regression results using Statistical Package for Social Science (SPSS)
software.
4.3.3.1 Estimate of parameters of independent variables
Table 11: Estimate of Parameters of Independent Variables
Variables

Coefficient Probability

Odds-Ratio

Fact base

B
-4.40

p
0.01***

β
1.20E-02

Goals

-3.48

0.02***

3.10E-02

Policies

-1.52

0.10**

2.18E-01

-2.20

0.12

1.11E-01

Public participation

-0.59

0.55

5.52E-01

Implementation

-0.27

0.84

7.64E-01

Monitoring and evaluation

-3.42

0.01***

3.30E-02

-1.44

0.35

2.37E-01

Equity and Social Justice

-2.51

0.03***

8.10E-02

Intercept

19.72

0.01

Inter-organizational
coordination

Organization and
presentation

Note: Reference category is: Strong
*** Statistically significant at 95% confidence level; p < 0.05
** Statistically significant at 90% confidence level; p < 0.10
The parameter estimates indicate that fact base, goals, monitoring and evaluation,
and equity and social justice variables are significant statistically at a 95% confidence
level, with a p-value less than 0.05. Policies variable is statistically significant at a 90%
confidence level, with a p-value less than 0.10. The negative coefficients and low odds
ratios imply that incorporating the independent variables will not significantly influence
plan quality. This result contradicts outcome of the likelihood test in Table 14 which
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reveals that fact base, goals, inter-organizational coordination, monitoring and evaluation,
organization and presentation, and equity and social justice variable enhances plan quality.
In addition, Figure 13 depicts the information on plan quality for the selected 40
worst-case cities.

Figure 13: Plan Quality (N=40; Mean=1.50)

Score

2.00

1.00

0.00

Cities

Out of the 40 worst-case cities examined, 22 municipal cities have strong plan
quality. Furthermore, the analysis indicates that the climate adaptation plan of eighteen
(18) municipal settings out of the 22 cities with strong plan quality incorporated equity
and social justice variables. This observation implies that four cities did not include equity
and social justice in their climate adaptation plan. These findings on the climate adaptation
plan evaluation and scoring contradict the negative coefficients and odd-ratios in Table
11.
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4.3.3.2 Model fitting information
Table 12: Model Fitting Information

Intercept Only

Model Fitting Criteria
2 Log Likelihood
55.200

Final

23.169

Model

Likelihood Ratio Tests
Chi-Square
df
Probability
32.031

8

0.00***

*** implies model statistically significant at 95% confidence level; p < 0.05
The probability value from Table 12 is 0.00. This probability result supports the
assertion that the independent variables are statistically significant predictors of the plan
quality at a 95% confidence level. The Chi-Square values in Table 14 are low. The
summary Chi-Square values in Table 12 (32.031) indicate a good correlation between the
independent variables and plan quality. The result in Table 8 implies acceptance of the
null hypothesis based on the probability value.
4.3.3.3 Pseudo R-Square
Pseudo r-square reflects statistical value associated with the extent to which the
nine independent variables employed in this dissertation explain the dependent variable
(plan quality). Pseudo r-square also represents a measure of the variance of plan quality of
adaptation plan of cities studied explained by the nine independent variables. The value of
pseudo r-square enables understanding of how the inputs of the logistic regression model
describe the observed variance in plan quality associated with the climate adaptation plan
of 40 selected worst-case cities.
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Table 13: Pseudo R-Square
Pseudo R-Square
Cox and Snell
0.55
Nagelkerke

0.68

McFadden

0.47

The Pseudo R-Square of 0.55 for Cox and Snell indicates that 55 percent of the
independent variables describe plan quality of climate adaptation plan of cities analyzed in
this dissertation. The result shows that 55 percent of the nine independent variables
explains the observed variance in plan quality associated with the climate adaptation plan
developed by selected worst-case cities.
4.3.3.4 Likelihood ratio tests
The likelihood ratio tests of this dissertation, also known as the likelihood-ratio
chi-square test, indicate a measure of the sufficiency of the logistic regression model
applied for the study. The test reflects the suitability of the model as the best fit for the
regression analysis. Table 14 indicates the result of the likelihood test signifying the
suitability of the regression model for this dissertation.
Table 14: Likelihood Ratio Tests

Intercept

Model Fitting Criteria
2 Log Likelihood
23.17

Fact base

40.57

17.40

2

0.00***

Goals

33.57

10.40

2

0.01***

Policies

26.23

3.06

2

0.22

31.16

7.99

2

0.02***

Effect

Inter-organizational
coordination
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Likelihood Ratio Tests
Chi-Square
df Probability
0.00
0

Public participation

24.10

3.13

2

0.21

Implementation

21.01

0.04

2

0.98

33.13

12.15

2

0.00***

25.75

4.78

2

0.09**

28.87

7.90

2

0.01***

Monitoring and
evaluation
Organization and
presentation
Equity and Social
Justice

*** Statistically significant at 95% confidence level; p < 0.05
** Statistically significant at 90% confidence level; p < 0.10
Table 14 summarizes the likelihood of the nine independent variables predicting
plan quality. Fact-base, goals, inter-organizational coordination, monitoring and
evaluation, and equity and social justice variables are statistically significant at 95%
confidence level, with a probability value less than 0.05. Organization and presentation
variables display statistical significance at a 90% confidence level, with a probability
value less than 0.10. The result of the likelihood test implies that fact base, goals, interorganizational coordination, monitoring and evaluation, organization and presentation, and
equity and social justice variables have a higher likelihood of enhancing the quality of
climate adaptation plan
This dissertation examines whether the climate adaptation plan developed by the
selected 40 worst-case cities incorporates equity and social justice. The study also
explores the significance of equity and social justice (also referred to as disproportionate
impacts). The result of the likelihood test signifies the relevance of equity and social
justice to climate adaptation plan quality. As a result, planners, decision-makers, and
policymakers of coastal cities should comprehensively review existing plans to ensure
equity and social justice inclusion.
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4.3.4

Interpretation of Logistic Regression Analysis Results
In the logistic regression analysis, plan quality was the dependent variable with

three levels. The levels include strong, medium, and weak. Strong represents the reference
category. The predictors are fact base, policies, goals, implementation, public
participation, inter-organizational coordination, equity and social justice, monitoring and
evaluation, and organization and presentation.
The logistic regression analysis results indicate that fact base, goals, monitoring
and evaluation, and equity and social justice variables have probability values that are less
than 0.05. The result implies that the variables are statistically significant at a 95%
confidence level. It also means that the variables adequately predict plan quality. Policies
variable, on the other hand, has a probability value of 0.10. This result implies that the
variable is significant at a 90% confidence level, indicating a good predictor of plan
quality.
Although fact base, goals, policies, monitoring and evaluation, and equity and
social justice variables are statistically significant predictors of plan quality, their odds
ratios and coefficients contradict their relevance to climate adaptation plan quality's
enhancement. Fact base has an odds ratio of 0.01 and a coefficient of -4.40. The goal
variable has an odds ratio of 0.03 and a coefficient of -3.48.
The odds ratio of the monitoring and evaluation variable is 0.03, with an indicated
coefficient of -3.42, while the policies variable has an odds ratio of 0.22 and a coefficient
of -1.52. The equity and social justice variables indicate an odds ratio of 0.08 and a
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coefficient of -2.51. This result implies that changes in these variables do not result in
substantial changes in plan quality, even though they exhibit high probability values.
Inter-organizational coordination, public participation, implementation, and
organization and presentation variables have probability values of 0.12, 0.55, 0.84, and
0.35, respectively. These values imply that the variables are not statistically significant.
Also, the odds ratio of the variables and the coefficients indicate a lack of substantial
impacts on plan quality. This finding implies that the variables (with p>0.05) do not
significantly influence the plan quality of the climate adaptation plan of the 40 worst-case
cities examined.
4.4 Discussion
This dissertation research indicates the relevance of applying the nine independent
variables in evaluating and measuring plan quality. The plan quality of the climate
adaptation plan developed by cities enhances the capability and readiness of communities
and municipalities to respond adequately to impacts of climate change. Development and
establishment of climate adaptation plans improve infrastructural sustainability, ensuring
adequate protection of vulnerable populations and stabilizing susceptible cities and
communities.
Descriptive statistics enable the testing of data that are associated with variables in
research inquiries. It provides the opportunity of testing data quality through statistical
analysis, thereby ensuring the dependability and trustworthiness of data. It also provides
the possibility of testing the reliability of the data gathered. Enhancement of data quality
for this dissertation includes the engagement of eight urban planning graduate students to
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evaluate and score a climate adaptation plan in 40 selected worst-case cities located in the
coastal region of the United States. Table 15 depicts the descriptive statistics of the
independent variables.
Table 15: Descriptive Statistics for Plan Quality Disaggregated by
Independent Variables (N=40)
Independent Variables

Mean

Median Min Max Std.Dev

N

P

Fact base

1.73

2.00

0

2

0.55

40

0.01

Goals

1.80

2.00

0

2

0.46

40

0.02

Policies
Inter-organizational
coordination

1.65

2.00

0

2

0.66

40

0.10

1.53

2.00

0

2

0.60

40

0.12

Public participation

1.40

2.00

0

2

0.78

40

0.55

Implementation

1.58

2.00

1

2

0.50

40

0.84

Monitoring and evaluation

1.35

1.00

0

2

0.70

40

0.01

Organization and
presentation

1.72

2.00

0

2

0.51

40

0.35

Equity and Social Justice

0.77

1.00

0

2

0.80

40

0.03

Dependent variable = Plan quality
N = Number of climate adaptation plans
P = Probability values
Descriptive statistics in Table 15 indicates that the goals of climate adaptation
plans evaluated has a higher score (Median: M = 1.80, Standard Deviation: SD = 0.46)
compared to the remaining eight variables evaluated. This implies that the goals with
probability value of 0.02 have significant impact on plan quality. Other variables that
exhibit significant impact include fact base (M = 1.72, SD = 0.55), organization and
presentation (M = 1.72, SD = 0.51), and policies (M = 1.65, SD = 0.66). It also includes
inter-organizational coordination (M = 1.53, SD = 0.60), public participation (M = 1.40,
SD = 0.78), implementation (M = 1.58, SD = 0.50), and monitoring and evaluation (M =
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1.35, SD = 0.70). “Equity and social justice” variable indicated the least score (M = 0.77,
SD = 0.80), signifying that the variable has not been adequately incorporated in the
climate adaption plan of most of the cities examined.
The adaptation plan of 40 worst-case cities examined in this study incorporates the
fact base except for Blountstown and Madison. Figure 14, shown below, depicts the
relevance of fact base to plan quality. It also portrays the pattern and variances associated
with incorporating fact-base in the climate adaptation plan developed by the cities studied.

Figure 14: Plan Quality and Factbase

Score

2.00

1.00

0.00

Plan Quality

Fact base

The significance (p = 0.02) of fact base component confirms the capability of
cities' planners and decision-makers to effectively identify hazards and examine climate
change and associated disaster impacts within their communities. It also demonstrates the
readiness of cities and communities to estimate the likelihood of future disaster
circumstances. The projection of probable future climate impacts enables the
municipalities and districts to examine and assess the adequacy of resources available to
82

address any eventful occurrence. Predicting potential future climate impacts enables the
cities and communities to explore and evaluate the adequacy of resources available to
address any eventful circumstance.
The analysis results for the goals variable indicate that all worst-case cities studied
incorporated the goals component in their climate adaptation plan except Fort Pierce city.
Figure 15, shown below, depicts this finding. The figure also reveals the relationship
between the goals and objectives of the climate adaptation plan and plan quality. In
addition, the figure illustrates the significance of goals and objectives in enhancing climate
adaptation plan quality.

Figure 15: Plan Quality and Goals
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Smart growth and improved public safety formed part of the goals and objectives
established by the communities and urban settings. The transformative goals of the plan
include equitable disbursement of resources. The restorative goals enable cities to ease
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losses originating from climate disasters. The goals also enhance the infrastructural and
economic sustainability of the communities and urban cities.
Figure 16 illustrates the level of incorporation of policies into climate adaption
plans developed by the cities examined. It also depicts comparative analysis between plan
quality and policies component. The figure equally illustrates how policies impact plan
quality.

Figure 16: Plan Quality and Policies
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An important aspect of policies considered by the cities is public education. Public
education has a strong linkage with stakeholders and citizens' engagement. Public
education enhances capacity building by imparting the skills required to contribute to the
development and execution of adaptation plans. The effect of public education reflects the
ability of residents to adapt to climate and environmental changes in their communities. It
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also provides the inhabitants with the opportunity to contribute to decisions associated
with future development within their vicinity.
The relevance of inter-organizational coordination is noticeable in incorporating
the principle into the climate adaptation plan developed by cities examined. Figure 17
espouses the importance of inter-organizational coordination to climate adaptation plan
quality. It indicates how the incorporation of inter-organizational coordination influences
plan quality.

Figure 17: Plan Quality and Interorganizational Coordination
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Engagement of external resources capable of contributing towards ensuring
adaptation to climate change and associated disaster impacts enhances policy formulation.
Integrating internal and external resources at local, state, and federal levels improve
implementation strategies. Inter-organizational coordination includes identifying nongovernmental organizations and agencies that can assist during and after climate disaster
impacts.
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Citizens' engagement is critical for the successful conceptualization, development,
and execution of a climate adaptation plan. Figure 18 depicts the significance of public
participation to the plan quality. The figure also illustrates how incorporating the public
participation component influences the quality of the climate adaptation plan.

Figure 18: Plan Quality and Public Participation
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Public participation is an indicator associated with communication policies of
action plans applicable to climate change. This approach encourages the bottom-up
management of natural resources. Out of the 40 cities examined, 33 cities incorporated
public participation. In addition, 22 cities out of the 33 municipalities that included public
participation have strong plan quality. However, logistic regression analysis shows nonsignificance to plan quality, implying the need for more action towards ensuring the
engagement of citizens in the development and execution of climate adaptation plans.
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The implementation component measures the applicability and reliability of the
climate adaptation plan as a regulatory tool towards ensuring the preservation and
protection of vulnerable populations and allied ecosystems from climate change disasters.
Figure 19 illustrates the level of influence of incorporating implementation variables on
plan quality. The figure also depicts the relationship between implementation and quality
of climate adaptation plan of cities studied.

Figure 19: Plan Quality and Implementation
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Effective implementation of the established climate adaptation plan relied on a
clear outline of the objectives and desired outcomes. Successful implementation of a
climate adaptation plan is associated with the indication of influence on stakeholders. It
depends on local jurisdictions' ability to implement the plan quality within a set timeframe
(Brody, 2008; Stevens, 2013; Tang et al., 2010).
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All climate adaptation plans examined in this research incorporated an
implementation component, in addition to established goals and objectives. However,
statistical analysis shows that the implementation variable is not a significant predictor of
plan quality. The probability value for the implementation variable is 0.84. This finding
aligns with previous studies highlighting the lack of adequate and reasonable
implementation of the climate adaptation plan. This finding calls for more actions towards
ensuring the result-oriented implementation of climate adaptation plans.
The incorporation of monitoring and evaluation featured in the climate adaptation
plan of 35 cities out of 40 cities examined. Figure 20 illustrates the extent to which
monitoring and evaluation variables of cities' climate adaptation plan influence the
established plan quality. It also reveals the significance of incorporating monitoring and
evaluation components into the climate adaptation plan of cities examined.

Figure 20: Plan Quality and Monitoring and Evaluation
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Statistical analysis indicates that the monitoring and evaluation principle is
significant at a 95% confidence level (p = 0.01). This result implies that monitoring and
evaluation is a strong predictor of plan quality. The finding also means that the city
planners and management exhibit a high level of commitment to improving plan quality.
The result indicates collaborative efforts towards ensuring the attainment of goals and
objectives of the established climate adaptation plan.
Organization and presentation variable of plan quality incorporated in all of the
climate adaptation plans of cities examined except for Arcadia city signifies the
importance of the variable. Figure 21 indicates the relevance of the organization and
presentation component to the plan quality. It also illustrates how incorporating
organization and presentation variables influence the quality of the climate adaption plan.

Figure 21: Plan Quality and Organization and Presentation
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However, the component was not statistically significant (p = 0.35). The statistical
result implies that the principle is not a strong predictor of plan quality. This finding calls
for the need to ensure that organization of climate adaptation plans includes features that
attract and encourage participation and commitment of stakeholders.
The climate adaptation plan of 40 worst-case cities examined and evaluated
indicates a lack of adequate consideration of equity and social justice, as shown in Figure
22. This finding underscores the identified gap in scholarly literature. Statistical analysis
shows that equity and social justice are statistically significant at a 95% confidence level
(p = 0.03). This finding implies that equity and social justice is a strong predictor of plan
quality. Figure 22 indicates relevance and the extent to which equity and social justice
influence plan quality.

Figure 22: Plan Quality and Equity and Social Justice
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This dissertation examines whether the climate adaptation plan developed by the
selected 40 worst-case cities incorporates equity and social justice. The study also focuses
attention on how equity and social justice (disproportionate impacts) can be measured.
Twenty-two (22) cities out of the 40 cities studied incorporated equity and social justice.
Out of the 22 municipalities, only 19 cities have strong plan quality. This result calls for
the need for city planners to ensure the incorporation of equity and social justice in the
development of climate adaptation plans.
This dissertation is quantitative. However, in the process of identifying worst-case
cities utilized for this study, an opportunity for unstructured interactions and discussions
occurred with two residents of the study area. The residents highlighted that the majority
of minority people are not aware of the climate adaptation plan. The residents further
stressed that some local governments do not have a climate adaptation plan. In instances
where an adaptation plan exists, it excludes a detailed evacuation plan during climate
disasters.
According to the residents, developing policies capable of addressing climate
change impacts on local communities is crucial to sustainable climate adaptation plans.
The residents additionally highlighted the need for improved stakeholders' engagement in
climate adaptation plans. Education of residents of the cities on issues and challenges
associated with climate disasters will go a long way in ensuring the climate adaptation
plan enhancement.
According to the residents' comments, the disproportionate impacts of climate
change reflect the inadequate incorporation of equity and social justice in the development
of climate adaption plans. The lack of adequate engagement of minority groups in the
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conceptualization and implementation of adaptation plans exacerbates inequity and
injustices prevalent within communities. These residents highlight the need for policy
formulation regarding establishing a climate adaptation plan to consider the
disproportionate impacts of climate change.
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Chapter 5
5.0 Summary, Conclusions, and Recommendations
5.1 Summary
Urbanization and associated development of coastal cities in the United States
contribute immensely to the impacts of climate change. The wide-ranging effects of
climate change call for the development of climate adaptation plans by cities. The
development of a climate adaptation plan focuses on ensuring disaster impacts and
establishing policies and practices applicable to protecting lives and properties. The
previous chapter highlights the evaluation and analysis of the climate adaptation plan of
40 selected worst-case cities in Florida. The examination and result reveal the
incorporation and importance of equity and social justice as contributory variables that aid
plan quality.
This chapter summarizes findings on incorporating equity and social justice in the
climate adaptation plan of coastal cities studied in this dissertation. The chapter
encompasses a summary of the results of the measurement of equity and social justice.
The chapter also includes concluding thoughts and policy implications. Additionally, the
chapter highlights limitations, delimitations, and future research recommendations.
Climate entwined carbon footprints and allied greenhouse gas emissions are
attributable to human activities within urban settings. The Climate adaptation plan enables
cities and communities to establish workable and applicable practices and strategies to
protect vulnerable populations and the surrounding ecosystem. The applicability and
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functionality of an established climate adaptation plan depend on its inherent quality
(Brody et al., 2007; Wallace, 2017).
Climate adaptation plan quality relies on several principles. The principles fall into
two categories, which include those classified as action-based principles and directionbased principles. The action-based principles include inter-organizational coordination,
public participation, implementation, and monitoring and evaluation. The direction-based
principles of plan quality evaluation encompass fact base, goals and policies (Berke et al.
2014).
The organization and presentation of the climate adaptation plan emerged as an
additional direction-based principle (Stevens, 2013). Equity and social justice emerged as
another action-based principle applicable for measuring plan quality (Araos et al., 2016;
Bullard et al., 2000; Bullard & Wright, 2012; Johnson & Rainey-Brown, 2012; Nance &
Wright, 2012; Wallace, 2017).
Researchers from different backgrounds have conducted studies on plan quality
measurement (Geneletti & Zardo, 2016). The research includes identifying cities with
established climate action plans (Baynham, & Stevens, 2014; Millard-Ball, 2012). It also
includes inquiries on disaster resiliency and ecosystem-based adaptation of urban settings
and communities (Brody, 2008). This inquiry is in addition to measuring climate
adaptation plan quality using eight plan quality principles (Berke et al., 2014; Heidrich,
Dawson, Reckien, & Walsh, 2013).
Despite the massive contribution of previous studies examining plan quality, the
inquiries ignored the incorporation and measurement of equity and social justice as part of
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plan quality principles (Araos et al., 2016; Wallace, 2017). This dissertation focuses on
two epistemological questions associated with plan quality to address the identified gap in
the literature. The first question centers on determining whether the climate adaptation
plan established by cities and communities includes equity and social justice. The second
question focuses on the measurement of the significance of equity and social justice, based
on environmental justice perspectives, using established plan quality evaluation principles
(Araos et al., 2016; Berke & Godschalk, 2009; Brody, 2008; Guyadeen, Thistlethwaite &
Henstra2019; Hu et al., 2018; Lyles, Berke & Overstreet, 2018; Pastor et al., 2006; Tang
et al., 2010; Wallace, 2017).
5.1.1 Summary of findings on the incorporation of equity and social justice
The rating of climate adaptation plans by urban planners involved the utilization of
nine plan quality principles. Eight independent urban planning graduates rated the climate
adaptation plan of 40 cities in the State of Florida. Table 2 in Chapter 4 shows the result of
the assessment. The evaluation outcome indicates that 22 cities incorporated equity and
social justice in their climate adaptation plan.
Out of the 22 cities that included equity and social justice principles, only nine
incorporated well-defined and specific equity and social justice components in their
established plan, and 12 cities partially included equity and social justice in their plans.
Eighteen (18) cities did not incorporate equity and social justice principles in their climate
adaptation plans. Compared to other variables, equity and social justice exhibited less
consideration in the climate adaptation plans.
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Figure 23 is a graphical representation of cities that incorporated equity and social
justice into climate adaptation plans.

Figure 23: Equity and Social Justice
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These findings on the inadequate incorporation of equity and social justice provide
evidence to the environmental justice issues highlighted in previous studies regarding the
disproportionate impacts of climate change on vulnerable populations. The result also
corroborates previous studies by Bullard et al. (2000), stressing the effects of
environmental pollution, racial inequity, ethnic intolerance, and economic dilemma on
minority groups.
5.1.2 Summary of findings on measurement of plan quality variables
The results of evaluation and measurement of plan quality variables, using logistic
regression model, based on nine plan quality principles, indicate the relevance of each of
the variables to the applicability and value of climate adaptation plans developed by the
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cities examined in this study (Berke et al. 2014; Brody, 2008; Stevens, 2013). Moreover,
the logistic regression analysis of the 40 selected worst-case cities, indicate that fact base
(p = 0.01), goals (p = 0.02), policies (p = 0.10), monitoring and evaluation (p = 0.01), and
equity and social justice (p = 0.03), are strong predictors of plan quality. This finding
supports the result of previous studies on the measurement of plan quality. Both Berke et
al. (2014) and Stevens (2013) found that fact base, goals, and policies strongly predict
plan quality.
However, the measurement of public participation was at variance with previous
studies' outcomes because public involvement is not statistically significant (p = 0.55) for
predicting plan quality. This finding highlights the lack of adequate stakeholders'
engagement in conceptualizing climate adaptation plans developed by cities. Conversely,
Berke et al. (2014) and Stevens (2013) found that public participation significantly
predicts plan quality.
The statistical analysis of inter-organizational coordination, monitoring and
evaluation, implementation, organization, and presentation aligns with Stevens' (2013)
findings. These plan quality variables were not statistically significant. As a result, they
are not reliable predictors of plan quality. This research finding is at variance with the
outcome of the study conducted by Berke et al. (2014), wherein the result reveals that the
variables are significant. Nonetheless, Berke et al. (2014) utilized a Poisson regression
model in their study, which is different from the logistic regression analysis employed in
this research.
This dissertation hypothesized that the conceptualization and execution of climate
change adaptation plans to minimize environmental risks and impacts on vulnerable
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populations and low-income inhabitants of coastal cities are achievable by incorporating
equity and social justice principles. As conceptualized in this study, equity and social
justice principles emerged from an identified gap in scholarly literature. As a result, this
inquiry introduces the variable as the ninth plan quality principles. The study result
indicates that the equity and social justice principle is statistically significant (p = 0.03)
towards developing and enhancing climate adaptation plans of coastal cities in the United
States and thus a strong predictor of plan quality.
However, the variable has not gained adequate incorporation in the climate
adaptation plan of many coastal cities in the United States. Out of the 40 worst-case cities
examined, only 22 cities incorporated equity and social justice. Additionally, 22 cities
have strong plan quality. Out of the 22 cities with strong plan quality, only 18 cities
included equity and social justice.
5.2 Conclusion
This dissertation builds on previous inquiries regarding the conceptualization and
application of climate adaptation plans. Godschalk et al. (1999), Berke et al. (2014),
Brody (2008), and other researchers have conceptualized plan quality using eight
variables, such as fact base, policies, goals, implementation, public participation, and
inter-organizational coordination, monitoring, and evaluation, and organization and
presentation.
The need for the incorporation of equity and social justice into the climate
adaptation plan requires more consideration. Although the result of this study indicates
that the variable is statistically significant, there is a lack of adequate attention to equity
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and social justice in plan development and implementation. Equity and social justice are
deeply rooted in environmental justice (Bullard & Wright, 2012; Ewoh, 1998; Johnson et
al., 2012). The principle of environmental justice calls for equitable representation of
stakeholders in the decision-making process on environmental issues and equal access to a
habitable and clean environment (Bullard & Wright, 2012; Ewoh, 1998; Johnson et al.,
2012).
How to Address Issue of Urban Sprawl and Associated Climate Change
Impacts
Urban sprawl contributed to climate impacts in Miami metropolitan cities like the
city of Houston. The need to address the prominent issue of urban sprawl in metropolitan
cities such as Houston and Miami led to innovative planning practices with the
entrenchment of new concepts such as smart growth, sustainable communities, healthy
communities, brownfield redevelopment, and new urbanism (Fishman, 2017). Land use
and sprawl influence visual and cultural varieties within metropolitan cities. Extensive
land use orchestrated by sprawling development made residents commute by driving. As
traveling by vehicles increases, there are significant environmental hazards due to the
generation of carbon footprints within the cities and suburbs (Randolph, 2004).
Adaptive capacity is one of the parameters emphasized by scholars and
researchers. Urban planners are responsible for ensuring the entrenchment of policies
capable of addressing a social and ecological vulnerability (Adger, 2003; Adger, 2006;
Woosnam & Kim, 2013). Flood risk professionals need to incorporate flood impact
features into the development of flood resilient cities (Hammond, Chen, Djordjevic,
Butler, & Mark, 2013). There is a strong emphasis on applying direct tangible flood
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damage to industrial, residential, and commercial assets. Knowledge and understanding
related to the susceptibility of major infrastructural systems are inadequate (Hammod et
al., 2013)
Researchers proposed urban transformational action to ensure the establishment of
climate adaptable and resilient cities from a planning perspective (Fishman, 2017). The
approach aims at mitigating social crises resulting from natural disasters. It also aimed to
reduce the significant impact of natural disasters based on resilient urban planning
initiatives (Cross, 2013; Gleeson, 2016). The transformational approach needs to
incorporate factors and features that will protect green cities, the just cities, and the
growing cities (Cross, 2013; Fishman, 2017).
Smart Growth
The creation of urban sprawl is traceable to land developers and investors in
Miami city in a pattern similar to the Houston metropolitan area. Other contributors to
urban sprawl include architects, local governments, consumers, and urban planners.
Growth control adopted in the Houston metro area and Miami is termed "Smart Growth."
The growth control concept focuses extensively on development in areas that have
existing facilities. The growth approach excludes development action in areas less suitable
for development (Randolph, 2004).
Scholars, researchers, sociologists, and practitioners have elaborated extensively
on the need to address issues and challenges posed by urbanization and its associated
sprawl. The demand has led to the conceptualization of a smart city. The smart city is
innovative and intellectual ability linked with the application of information and
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communication technologies. The innovative approach aims at enhancing urban
infrastructure. The proposal enriches a sustainable ecosystem and eco-friendly societies
(Anderson, 2013; Khaund, 2013).
The benefits of the smart city approach include applying digital technology to
enhance public transportation, information technology connectivity, sanitation, water
supply, and urban mobility. The concept is also beneficial towards the enhancement of egovernance, citizen participation, and solid waste management. The smart city approach
enables the application of information technology to track packages and visa status. It is
also applicable in reporting violations and vehicle registration. The use of intellectual
ability enhances livability (Anderson, 2013; Khaund, 2013).
Miami and Houston metropolitan areas are typical examples of smart cities. The
cities utilize supervisory control and data acquisition (SCADA) systems to enhance water
and electricity distribution. Urban planners and decision-makers are to imbibe the culture
of ensuring protection and preservation of natural ecological systems to address issues
emanating from sprawl appropriately. Urban planners and decision-makers are also
required and expected to create a neighborhood consisting of mixed-use and mixedincome structures. The design of smart cities should incorporate walkable streets and an
increase in the road network to ease transportation bottlenecks (Anderson, 2013; Khaund,
2013).
Researchers and scholars have expounded on the factors influencing the creation of
a realistic smart city. The factors highlighted include visionary leadership, collaboration,
and integration. It also includes the need to ensure the development of means of improving
urban infrastructure and technical innovation. The application of smart city principles
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enhances the efficiency of water and electricity distribution within the Houston
metropolitan area. Furthermore, the application of factors highlighted by researchers
enables the reduction of consumption and cost (Anderson, 2013).
Sustainable Communities
The sustainability of metropolitan cities is a challenging task for urban planners
and city practitioners. Urban planners also face the difficult task of ensuring the economic
advancement of urban cities. Social justice and environmental impacts are other issues and
challenging tasks for urban planners. Environmental protection, social justice, and
economic development formed what scholars and researchers termed the "planner's
triangle." The triangle highlights the essential priorities of urban planners towards urban
development (Campbell, 2016).
The state's intervention in urban planning growth is attributable to the lack of a
market system to meet the consumption requirements of the working class. The state also
features the consumption process from a political perspective. For instance, land use
system, urban planning, and transportation in the Houston metro area and Miami city have
strong linkages with the spatial organization. Sustainable communities in conjunction with
the spatial organization ensure the distribution of goods and fair information
dissemination. The spatial organization also bothers on equitable distribution of capital
resources (Foglesong, 2016).
Moreover, applying sustainability philosophies in a broader perspective within
urban societies such as the Houston metro area and Miami city is beneficial towards
establishing durable planning principles. Sustainability principles are applicable in
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addressing conflicting issues among environmental, social, and economic priorities. The
sustainability approach requires urban planners to integrate their substantive and
procedural skills to address conflicting problems successfully. The approach provides
urban planners with the opportunity of resolving issues and challenges associated with
urban planning initiatives. It also enables the resolution of environmental as well as
political matters (Campbell, 2016).
The paths identified for sustainable development include the application of land
use practice and design that engender ecologically viable cities. The ways identified also
include rescaling of communities along with their economy within their natural borders.
This approach is known as bioregionalism (Campbell, 2016) and is associated with
visionary ideologies of green communities. Usually, sustainability ideology considers the
green attributes of urban form (Berke, 2008).
Brownfield Redevelopment
Protection of the ecosystem is one of the significant tasks of urban planners and
environmental managers. Urban planners focus attention on ensuring the restoration of the
natural environment. The quest for sustainable metropolitan cities has led to the
emergence of social movements such as brownfield redevelopment, regionalism, healthy
societies, and energy efficiency. Other important social movements that have evolved
include green edifice, environmental protection, and livable communities. Sustainable and
comfortable design is applicable in controlling urban sprawl. It is also relevant in ensuring
the preservation and protection of critical natural capital (Randolph, 2004).
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Overall, applying innovative growth principles in urban planning enables
consideration of essential aspects of brownfield redevelopment and management. Basic
principles of smart growth include urban containment and community revitalization. It
also provides brownfield regeneration. Sustainability, smart city, and smart growth enable
acknowledgment of natural opportunities within urban settings. These approaches also
allow visualization of means of addressing constraints militating against urban
development (Randolph, 2004).
Healthy Communities
The need for modern cities that incorporates social and environmental justice has
necessitated inventive community designs. Modern urban planning and designs entail
integrating transportation systems, manufacturing plants, schools, and office structures. A
healthy community, livability land-use approach, and design involve three significant
processes. The processes are creative, technical, and participatory. It entails land analysis,
innovative design, and stakeholders' involvement (Randolph, 2004).
Evolving sustainability and livability design practices have led to cooperative
community development, energy efficiency, employment opportunities, and habitat
management. It has also led to the generation of an environment that addresses the
security needs of inhabitants. Sustainability and livability design have also engendered
compact neighborhoods. The approach relies on the use of natural areas to make sense of
the appropriate use of space. The method has equally aided cultural opportunities such as
walking (Randolph, 2004).
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The need for societies to fit together compactly is one of the ideologies of
sustainability. This approach takes into consideration the establishment of a mixed-use
arrangement that will ensure adequate transportation. The mixed-use settlement provides
walkability as well as livability. This approach and design consider the spatial impact
because walkability is a prominent and consistent feature in community revitalization
design approaches (Randolph, 2004).
New Urbanism
Suburban development is another approach aimed at addressing urban sprawl in
Houston and Miami metropolitan areas. The revitalization of small towns in Houston and
Miami cities is another endeavor towards addressing urban sprawl. Modern development
features a new urbanism ideology. The concept entails the incorporation of compact
design in mixed-use development. It also involves the embedment of planning features to
aid walkability in metropolitan cities (Randolph, 2004).
Scholars, researchers, and practitioners have identified several issues and
challenges associated with urban sprawl. Challenges identified include lack of equity
regarding housing pattern and land use, racial polarization, toxic environment, and health
concerns. Other problems highlighted by scholars include lack of access to hospitals,
insufficient jobs, lack of access to school, and inadequate mass transportation (Bullard et
al., 2000). Urban sprawl contributes to climate change issues. According to researchers,
Los Angeles is the most sprawling metropolitan city globally (Bienkowshi, 2018; Bullard
et al., 2000).
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The population of the world as of 2014, according to researchers, is 7 billion. New
urbanisms, as well as associated migrations, have stimulated the emergence of megacities.
According to scholars, researchers, and practitioners, there are 28 megacities on the planet
as of 2014. The United Nations projected and predicted that the number of megacities
would increase. The 28 megacities identified include Tokyo in Japan, Shanghai in China,
Mexico City in Mexico, Sao Paulo in Brazil, Lagos in Nigeria, and Los Angeles in
California (Smith, 2010).
According to the information from the United Nations, the number of megacities
worldwide will surge to 41 in 35 years. Within this period, urban cities will accommodate
66% of the total world population. Thirty-seven percent of the projected increase will
occur in Africa and Asia continents, emphasizing nations such as China, Nigeria, and
India. Cities expected to have population growth beyond 10 million within the next decade
include Shenzhen, Chongqing, Guangzhou in China, Kinshasa in the Democratic Republic
of Congo, and Lahore in Pakistan (Smith, 2010). Other megacities identified include Paris
in France, London in England, Johannesburg in South Africa, and Chicago in Illinois.
Urban societies are currently transforming and shifting from sprawls associated
with hyper-consumerism to new urbanism. Technological advancement, environmental
awareness, and cost optimization initiatives have orchestrated rethinking that led to the
emancipation of new, collaborative, and greener urbanisms. Features of new collaborative
and greener urbanisms include smart growth, walkable neighborhoods, sharing, and
collaboration. Other urban concepts highlighted in the literature include adaptive
urbanism, landscape urbanism, sustainable urbanism, new urbanism, open-source
urbanism, and utopian urbanism (Artibise, 2010; Beatley, 2012).
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5.3 Public Policy Implications
This dissertation examined whether climate adaptation plans developed by coastal
cities and communities incorporate equity and social justice. Using previously established
plan quality measurement principles, in addition to a newly conceptualized principle of
equity and social justice, this research endeavor measured equity and social justice as an
additional variable of climate adaption plan quality. The dissertation applied logistic
regression analysis to examine the relevance of nine plan quality variables. Based on the
evaluation and study of plan quality results conducted for 40 worst-case cities, there is a
need for public policy decisions towards ensuring the inclusion of equity and social justice
into climate adaptation plans developed by coastal cities in the United States.
Although this dissertation discovered partial and detailed consideration of equity
and social justice by some cities, there is still a need to comprehensively review the
existing climate adaptation plans. A review of the current climate adaptation plans of
cities not included in this dissertation will pave the way for incorporating necessary
updates to ensure the availability of an all-inclusive climate adaptation plan. It will also
enhance the support of residents during policy formulation and implementation of the
plan. Additional policy implication includes the need for regular monitoring and
assessment of the climate adaptation plan. This policy implication ensures that the
adaptation serves the purpose of its establishment.
This dissertation's result indicates a lack of adequate public engagement, even
though it was incorporated by most of the plans examined. As a result, city planners and
practitioners need to ensure the acquisition of appropriate tools and techniques that will
aid the participation of inhabitants of communities and cities. Policy formulation should
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incorporate requirements that will mandate the recruitment of residents at every stage or
level of plan conceptualization and implementation regardless of race, origin, and color.
Policy formulation should also include performance measurement, especially at the
implementation stage of the adaptation plan.
The engagement of communities of color is an essential step in tackling racial
inequity. Policy formulation in this regard, followed by other necessary equity actions, is
required. The policy on racial injustice should mandate elected officials to address
disproportionate challenges in communities of color. Climate change impacts require a
multiple-prone approach. For instance, President Biden established Justice 40 initiative
directing federal agencies, state governments, and local authorities to collaborate and
address environmental justice challenges in disadvantaged communities.
President Biden, on January 27, 2021, issued an executive order on the climate
crisis. The executive order (Appendix P) is a policy instrument that reinforces the calls
from advocates, sociologists, planners, and practitioners to establish equitable and robust
policies tailored towards addressing climate change impacts. Sections 102 and 103 of the
executive order include setting a plan on climate finance that aids emission reduction and
ensures ecosystem protection and resilience against climate change impacts. The policy
instrument also includes consideration of goals and strategies that will aid in incorporating
climate change factors into agency-managed infrastructure. The executive order calls for
incorporating risk mitigation into the master plan developed for implementation and
mitigation.
Furthermore, the executive order includes the creation of a National Climate Task
Force. The task force is responsible for facilitating federal policies on reducing climate
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pollution and protecting public health. The task force is also responsible for delivering
environmental justice and enhancing communities' resilience to the impacts of climate. An
essential aspect of the task force's duties is the engagement of territorial governments at
tribal, local, and state levels to prioritize climate change policy actions in their budget and
policy-making procedures. Other salient sections of the policy instrument include
strategies to enhance renewable energy production and rebuilding of infrastructure
towards ensuring a sustainable economy.
The Coalition for Environment, Equity, and Resilience (CEER) comprise more
than 24 non-profit organizations promoting equity. One of the equity actions by the group
is the analysis of funding of flooding in Houston, Texas. The effort includes incorporating
an equity framework into the prioritization of proposed capital projects by Harris County.
Furthermore, the equity policy action also called for policy instruments requiring
consideration and incorporation of equity into the processes associated with the
dispensation of bond dollars for county activities such as maintenance projects,
improvements of flood plain warning systems, buyouts activities, and riparian
improvements (CEER, n.d.).
According to the Coalition for Environment, Equity, and Resilience (CEER), there
will be amplification of the impacts of Hurricane Harvey if emissions of greenhouse gas
(GHG) continue without proper control. The establishment and implementation of an
equitable climate action plan (CAP) will improve air quality, generate gainful economic
opportunities, and improve the livelihood of residents (American Flood Coalition, n.d.).
Public policy recommendations to support this assertion include rapid reduction of
greenhouse gas emissions, equity framework incorporation, and monitoring and reporting
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tools to attain established climate action plan goals (CEER 2019; CEER, 2020; CEER,
n.d.). Furthermore, the CEER coalition highlights efforts of community groups working as
advocates on community conservation through applying the nature-based methodology.
The actions of community groups, in alliance with CEER, advocate for just recovery
towards equitable application of recovery funds in the Houston metropolitan area (CEER
2019; CEER, 2020; CEER, n.d.).
The nature-based policy is a set of criteria the utilizes a system that explicitly
encourages the award of projects that generate environmental benefits. The nature-based
approach is a criterion shift that promotes land conservancy and protection of natural
values. The criteria of the nature-based method include projects mitigating ecological
impacts, projects preserving floodplains, and projects having environmental impacts
without mitigation by the United States Army Corps of Engineers (USACE). Other criteria
of the nature-based approach include projects for land restoration for less than 25% of the
site and projects for land restoration for greater than 25% (CEER, 2019).
CEER is a successful coalition, providing people with the tasks and skills to
protect the environment and take on climate change (CEER, 2021). The eight-point plan
of CEER, regarding equity framework, aims at driving community voices in the decisionmaking process associated with bond project arrangement. CEER promotes air, waste,
water, land, and housing policies to strengthen the conservation of the environment and
minimize residents' exposure to pollution. The coalition's eight-point agenda includes
applying an equity framework to evaluate construction-ready projects, providing access to
the dashboard showing prioritization of tasks, incorporating equity into the evaluation
criteria for projects, and collaborating with stakeholders to understand historical inequities
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better. The eight-point agenda also includes applying a comprehensive approach
integrated with best practices, bottom-up community engagement tactics on the
expenditure of funds, maximization of environmental benefits, and expansion of multiple
benefits for the improvement of neighborhoods (CEER, 2019).
In a policy brief on equity by CEER (2021), the coalition emphasized the need to
apply a flood benefit index to ensure equitable flood protection in Harris County. A flood
benefit index is an appropriate tool that aids the achievement of flood equity policy
objectives. It is an integration of three factors that include population density, flood risk,
and dollars spent. The following is the expression for estimating the flood benefit index:
Flood Benefit Index = [Total cost to date] / [Population density * Flood risk]
(CEER, 2021).
The equity policy aims at addressing systemic racism and disproportionate
practices associated with the investment of flood protection benefits. The Harris County
Flood Resilience Community Task Force is a 17-member committee using the flood
benefit index as a tool to ensure the establishment of equitable flood resilience initiatives.
Additional policy instrument from the coalition includes the flood equity framework
which incorporates benefit gained analysis to address the inequities of the benefit-cost
analysis (CEER 2019; CEER, 2020; CEER 2021).
The best practices elaborated by advocates for equitable resilience to flood include
definition and publication of equity priorities, in addition to the provision of access to
residents in decision-making processes. Another best practice highlighted by advocates is
the advancement of equity by selecting an experienced task force with diverse
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backgrounds and prioritizing communication (American Flood Coalition, n.d.).
Communities in Northeast Houston raised the call for equitable funding of flood control
projects. The Northeast Houston communities highlighted include Kashmere Gardens,
Trinity Gardens, Sheldon, Fairgreen, High Meadows, Homestead Woods, Northwood
Manor, Aldine, Fifth Ward, and Greenwood Village. The residents emphasized
underfunding flood control projects in low-income and exposed areas (Azhar, 2021;
Despart, 2021; Rice, 2021).
The best practices outlined in the equity policy include the engagement of
representatives of all community residents that are knowledgeable about the equity issues
(CEER 2021). Community residents discuss the flood equity issues with CEER in town
hall settings. Based on the community meetings and the matters highlighted, CEER
generates a report. The report produced by CEER includes population data obtained from
the census tract and GIS map. CEER elevates the information to community leadership
and county leadership.
Harris County established an unbiased task force to address the equity issue raised
by advocates to ensure appropriate identification and allocation of funds for flood control
projects to impacted communities (Rehak, 2020). Commissioner Rodney Ellis is an
African American male raised in Houston's Sunnyside neighborhood (Ellis, n.d.). Rodney
Ellis advocates for the provision of quality and accessible services and programs for
everyone in District D. His activities include active engagement in ensuring that lowwealth communities in his district receive equitable funding to address and solve systemic
flooding problems in their respective neighborhoods (Ellis, n.d.). Ellis (2021) expounded
on the prioritization of flood control projects.
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Fair consideration of vulnerable communities and minority groups is necessary for
a better distribution of flood control projects. The cities in Florida should embrace the
policy framework of CEER and community groups to ensure equitable and fair treatment
of exposed communities. Applying the recommended policy framework in counties and
cities in Florida will ensure equitable distribution of flood control projects and appropriate
disbursement of flood control funds.
5.4 Limitations, Delimitations, and Recommendations for Future Research
5.4.1 Limitations and Delimitations
5.4.1.1 Limitations
Limitations of this dissertation research include resource constraints regarding the
number of cities and towns considered for the inquiry. The sampling frame applied was
limited to Florida, which excludes other urban settings within the coastal region of the
United States that equally experience severe impacts from climate change. Additionally,
the proposed quantitative approach focuses on analyzing plan quality of climate adaptation
plans gathered for the study. The method also examines the incorporation and
measurement of equity and social justice as an additional plan quality principle. While this
approach enables detailed analysis of climate adaptation plans and equity issues on
vulnerable populations, it does not consider applying other methods such as interviews of
residents and focus groups.
5.4.1.2 Delimitations
The delimitations of this dissertation research include the application of a robust
and fine-grained sample selection methodology that relies on identifying communities
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based on the worst-case indication of social vulnerability. The sampling methodology
designed for this study focuses on cities and towns that exhibit features depicting a high
social vulnerability index. The criteria used for this study include cities and towns that
receive assistance from FEMA concerning disaster impacts. It also involves considering
urban settings and towns within Florida with an established climate adaptation plan.
Another delimitation of this dissertation research is the inclusion and analysis of
cities' adaptation plans identified among a large sampling frame of 941 cities and towns
within Florida in the United States. Quantitative analysis of adaptation plans, emphasizing
plan quality, using the proposed nine plan quality principles involves evaluating and
examining a significantly large volume of statistical data. The proposed quantitative
methodology and large sampling frame enhance the validity and reliability of this inquiry.
The approach also improves the transferability and generalizability of the study.
5.4.2 Recommendations and Future Research
5.4.2.1 Recommendations
The need for establishing equitable climate adaptation plans by coastal cities in the
United States is an important call because climate change has negative impacts on cities
globally. Coastal cities in the United States experience an increase in population, which
leads to a substantial increase in environmental activities. Furthermore, the expansive
growth of coastal cities has ethnic, racial, financial, and transportation effects. The
consequential impacts of climate also include equity and social justice issues.
This dissertation examines the incorporation and measurement of equity and social
justice in the climate adaptation plan of 40 worst-case cities in the United States. The
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findings indicate a lack of adequate consideration of equity and social justice in the
adaptation plan developed by the coastal cities. The recommendations for ensuring the
incorporation of equity and social justice, based on the findings, include the establishment
of public policy instruments that are capable of providing the integration of equity and
environmental principles during the conceptualization and implementation of climate
adaptation plans.
Another recommendation for attaining equitable climate adaptation plans by
coastal cities in the United States is through citizens' unbiased engagement (or
incorporation), irrespective of their national origin, race, income, or color. Action-based
and fair involvement of stakeholders in decision-making processes associated with the
development, execution, and enforcement of climate adaptation plans and policies will
enhance democratic and societal sustainability.
Finally, city planners and practitioners need to incorporate equity and social justice
into climate adaptation plans developed for cities and communities. Exiting adaptation
plans should be reviewed and revised to include equitable representation of residents of
the towns and urban settings. The development of a new climate adaptation plan should
consist of requirements that mandate fair and justifiable representation and engagement of
stakeholders at both the conceptualization and implementation stages. This approach will
enhance decision-making processes as well as the overall acceptance of the adaptation
plan. It will also strengthen plan quality through public participation, implementation,
equity, and social justice.
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5.4.2.2 Future Research
As with other research inquires, the limitations of this dissertation calls for some
future studies. This dissertation examined 40 worst-case cities located in the State of
Florida. As a result, the study did not cover other vulnerable urban settings in the coastal
area of the United States that experience the destructive effects of climate change.
Therefore, future studies are required to examine the disproportionate climate change
impact on all other exposed coastal cities in the United States (Babbie, 2017; Simon,
2011).
Furthermore, the quantitative methodology employed in this study using the
logistic regression model enabled the evaluation of climate adaptation plan and
measurement of plan quality, thereby emphasizing the relevance and significance of equity
and social justice. This inquiry, being quantitative in design and nature, examined the
depth of the unequal effects of climate change on minority groups but did not consider
data gathering methodologies such as focus groups and interviews. As a result, future
studies using the qualitative method are necessary to measure the breadth of unequal
impacts of climate change on exposed populations.
Finally, this dissertation highlights the relevance of ecosystems-based adaptation
planning. Since this approach was not part of the scope of the study, future research is
necessary to examine the incorporation of an ecosystem-based system into climate
adaptation plans developed by cities and communities. Certainly, future research should
take the identification of challenges posing a threat to the existence of ecosystems within
cities and municipalities into consideration; to examine and identify modern techniques
for ensuring the protection of the ecosystem.
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Appendix A. Environmental Justice (EJ) Data of 40 Worst Case Cities in Florida

Florida Cities
Apalachicola city
Arcadia city
Avon Park city
Belle Glade city
Blountstown city
Campbellton town
Carrabelle city
Caryville town
Century town
Chiefland city
Chipley city
Cottondale town
Crescent City city
Cross City town
Dade City North
CDP
De Funiak Springs
city
DeLand Southwest
CDP
Florida City city
Fort Pierce city

25% or
Income<65%
Population Minority
more of
of Statewide
FEMA
of White
Group
population
Median
Assistance
Alone (%)
(%)
(Minority)
Income
66.9
33.1
×
×
×
52.9
47.1
×
×
×
55.5
44.5
×
×
×
31.1
68.9
×
×
×
67.6
32.4
×
×
×
33.9
66.1
×
×
×
69.5
30.5
×
×
×
62
38.0
×
×
×
39.7
60.3
×
×
×
61.5
38.5
×
×
×
68.2
31.8
×
×
×
69.2
30.8
×
×
×
58.4
41.6
×
×
×
69.6
30.4
×
×
×

Social
Vulnerability
Index
(SOVI)
0.6
0.8
0.6
0.4
0.6
0.7
0.6
0.7
0.5
0.7
0.7
0.7
0.7
0.7

Has
Adaptation
Plan (Y/N)

Total
Population

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

2231
7637
8836
17467
2514
230
2778
411
1698
2245
3605
933
1577
1728

Y

3113

49.2

50.8

×

×

×

0.5

Y

5177

70.7

29.3

×

×

×

0.5

Y

1052

20.2

79.8

×

×

×

0.5

Y
Y

11245
41590

39.1
45.3

60.9
54.7

×
×

×
×

×
×

0.7
0.6
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Graceville city
Gretna city
Immokalee CDP
Jasper city
Lake Placid town
Lawtey city
Live Oak city
Madison city
Marianna city
Miami city
Midway city
Naranja CDP
Opa-locka city
Palatka city
Pembroke Park town
South Bay city
Waldo city
Webster city
Welaka town
White Springs town
Wildwood city

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

2278
1460
24154
4546
2223
730
6850
2843
6102
399457
3004
8303
15219
10558
6102
4876
1015
785
701
777
6709

70.5
4.6
43.2
46.1
69.6
60.7
54.4
30.8
53.3
72.6
10
47.9
27.7
46.3
37.6
24.6
70.2
53.1
74.9
48.3
74.7

29.5
95.4
56.8
53.9
30.4
39.3
45.6
69.2
46.7
27.4
90.0
52.1
72.3
53.7
62.4
75.4
29.8
46.9
25.1
51.7
25.3
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×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×

×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×

×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×

0.7
0.8
0.4
0.9
0.6
0.7
0.8
0.7
0.7
0.7
0.8
0.7
0.7
0.7
0.5
0.4
0.4
0.5
0.7
0.9
0.5
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Public Participation Toolkit for Community Engagement
Introduction
The need to ensure the engagement of all stakeholders is at the forefront of the
environmental justice campaign. Practitioners and researchers have highlighted citizens’
involvement as an essential means of addressing environmental challenges. Scientific
tools associated with natural and social knowledge are applicable in exploring human
interactions with their environment. The application of scientific tools enables the
identification of sustainable approaches for protecting societies from environmental
impacts. The tools also allow identification of drivers of environmental inequalities, which
include sexism, racism, and poverty (Burke, 1968; Cupps, 1977; Johnson et al., 2012;
Liang, 2016).

Figure 24: Public Participation Spectrum
Source: Tompkins County (2020)
Stakeholder participation in the development of climate adaptation plans for the
management of communities and ecosystems enhances the plan quality. This assertion is
because state mandate often requires stakeholder engagement in planning processes
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designed to manage ecological systems. Diverse scholars and practitioners have
highlighted that public participation is an essential factor in ensuring sustainable
ecosystem management. Researchers have equally expounded on the relevance of citizens’
involvement in the framework associated with ecosystem management programs. The
participation of stakeholders in the climate adaptation and ecosystem planning agenda
enhances successful implementation and positive results (Brody, 2003; Brody, 2008;
Nance & Ortolano, 2007).
Public participation in ecosystem affairs is an increasing and continuously
expanding phenomenon. Stakeholder engagement is a significant component of a sound
planning process developed to manage natural resources (Brody, 2003; Brody, 2008).
According to Nance and Ortonalo (2007), community participation is crucial in the
successful execution of infrastructure services projects. The transboundary nature of
natural resource management requires the inclusion of relevant parties to achieve
collaboration and consensus on issues and challenges associated with the control of
critical natural resource usage. Advantages of stakeholder involvement include ownership
and responsibility, enhance trust, builds knowledge, and improvement in securing
essential natural resources (Brody, 2003; Brody, 2008).
Purpose of Citizen Engagement
An understanding of public engagement requires a clear definition of citizen
engagement and participation. According to Andre, Martin, and Lanmafankpotin (2012),
citizen engagement is an action-based activity that entails the involvement of the
inhabitants of societies from various backgrounds. Citizen engagement is equally an
involvement of people within communities in activities geared towards democratic
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sustainability (Irvin & Stansbury, 2004). Innovative citizen engagement enables people to
gain access to essential services that are available within the community. The involvement
of citizens enhances public policy development and implementation programs (Plostainer
& Mendes, 2005; Toderian & Glover, 2014).
The purpose of citizen engagement is to aggregate collaborative efforts towards
addressing challenges experienced within communities. The aim of citizen engagement
also includes the enhancement of decision-making processes on environmental problems
as well as societal issues. The purpose of citizen participation consists of the need for the
establishment of trust between inhabitants of communities and public or government
agencies. The class action, parliamentary activities, and referendums are examples of
citizen engagement. Transparent engagement of citizens enables cities to attain broader
goals (Andre et al., 2012; Eden, 2016).
An essential purpose of citizen engagement is establishing a functioning
democracy and a healthier relationship between residents and public leaders (Michels &
De Graaf, 2010). Municipal leaders recognize the significance of citizen engagement in
ensuring the improvement of the city administration. Acknowledgment of the importance
of citizen participation led city leaders to seek appropriate tools for motivating inhabitants
and stimulating involvement. The application of city administration tools enhances the
empowerment of citizens. The tools also increase the participation of diverse community
groups and ensure improved communication between public leaders and citizens
(Ziengenfuss, Jr., 2001).
Researchers and scholars have highlighted the interrelatedness and
interdependence between citizen participation and democratic governance. Sustainability
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of democracy in a public setting depends extensively on citizen participation. Continual
engagement of inhabitants is an impetus towards effective governance and valuable
egalitarianism (Irvin & Stansbury, 2004). Municipal leaders are responsible for the
entrenchment of sustainable citizen engagement. City leaders are equally accountable for
inspiring and motivating community inhabitants as part of civic engagement (Andrew,
2009; Carreira, Machado, & Vasconcelos, 2016; Marlowe & Portillo, 2006).
Citizen engagement in public administration is an added value. Citizen
participation enables municipal leaders and people to gain a better knowledge of
community challenges. The involvement of the public allows consensus deliberation on
appropriate solutions generated towards addressing identified issues. Engagement of
community inhabitants aid learning through education, thereby making inhabitants
develop a sense of belonging and citizenship. Citizen engagement enables public
administrators and leaders to develop ways of prioritizing community demand and
challenges (International Peace Building Advisory Team, 2015).
Tools for Engagement
One of the essential steps in citizen engagement is the selection of appropriate
tools. Suitable tools for citizen engagement include interviews and surveys. It also
includes roundtable discussions or panel discussions. These tools enable citizens to be
informed and consulted. The tools provide citizens with the opportunity of collaborating
with community leaders on issues affecting their society (Bassler, Brasier, Fogel, &
Taverno, 2008; Community Places, 2014).
Interviews and Surveys
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Community leaders use interviews and surveys for identifications of challenges
experienced within their communities. The methods enable community leaders to
prioritize identified issues. The data gathered during interviews and surveys allow
community leaders to make appropriate and reliable decisions. The information obtained
from interviews and surveys enables public leaders to formulate policies applicable to
governance. Interviews and survey data also allow municipal leaders to evaluate the
impact of programs on the community (Bassler et al., 2008).
Data obtained from interviews and surveys provide information on the
demographic features of residents. Interviews and surveys provide citizens with the
opportunity of making their viewpoints known to community leaders. The tools enable
public leaders to gain the support of citizens on their policies and programs. The tools
would allow citizens to provide input and feedback on public programs. Two essential
approaches applied in obtaining data or information from inhabitants in communities
includes key contact interview and survey (Bassler et al., 2008).
Key contact interviews are synonymous with a one-on-one interview approach. In
a key contact interview, citizens that are knowledgeable in community affairs are engaged
in discussions. The citizens interviewed to share their experiences and make suggestions
on ways of improving community organization. The citizens also discuss areas of concern
and make recommendations on potential growth opportunities. Characteristics of key
contacts include access to community assets, professional training, personal knowledge,
and experience (Bassler et al., 2008).
On the other hand, surveys are methods that involve applying questionnaires to
obtain information from citizens. Surveys allow gathering of demographic data such as
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income, sex, and age. The application of surveys as a tool also aids in collecting data on
beliefs, opinions, and attitudes within the community. Other vital data obtained through
surveys include transportation data, health care information, and recreational
opportunities. Surveys enable citizens to provide information on community programs
(Bassler et al., 2008).
The selection of participants is the first step in survey approach. It involves the
identification of a specific group within the community based on the information required.
A representative sample of citizens among the particular group receives consideration for
the survey. Random sampling is an appropriate method of ensuring that selected
participants represent the entire population. In a situation where the specific population is
hard to reach, non-random sampling, such as snowball sampling and convenience
sampling, is applicable for recruiting survey participants (Bassler et al., 2008).
The next stage is the development of survey questions. A good survey
questionnaire should be written in standard language and should be straightforward.
Survey questions should be well structured and organized logically. The items on the
surveys should be specific and short. The survey questionnaires should point towards the
desired goals and expectations within the community (Bassler et al., 2008).
The distribution of survey questionnaires is achievable in a variety of ways.
Applicable distribution methods include handout, mail, telephone, drop-off/pick-up,
electronic, and the face-to-face approach. Distribution of survey questionnaires, according
to researchers, is a cost-effective method of obtaining data from large participants. The
information collected is analyzed using statistical approaches. Outcomes of the survey
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serve as an aid to community leaders in establishing applicable policies (Bassler et al.,
2008).
Roundtable Discussions/Panel Discussions
The roundtable or panel discussion is also known as the focus group. It is a tool
applied to ensure the collaborative involvement of citizens. Community leaders use panel
discussions for consensus decisions on policy issues. Roundtable discussions occur in a
manner that considers the interest of multi-stakeholders. The group usually consists of a
small number of randomly or purposively selected participants (Bassler et al., 2008;
Community Places, 2014).
Panel discussion or focus group is an essential tool employed by community
leaders to obtain data or information from citizens. The tool is also applied to sample the
opinion of community inhabitants. Panel discussions provide an opportunity for in-depth
deliberation on issues or challenges facing society. The tool also enables participants to
discuss their ideas on topical issues that affect their community. Focus groups allow
participants to clarify the statement credited to their ideology (Community Place, 2014;
Bassler et al., 2008).
Panel discussions are used by public leaders to engender cooperation among
diverse groups in the community. The conferences enable participants to generate new
insights. Application of the tool allows the promotion of environmental as well as
economic welfare of societies. The tool is also applicable to the enhancement of societal
sustainability. One crucial feature of a panel discussion is that all participants are treated
equally (Community Place, 2014; Bassler et al., 2008).
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The selection of participants for the panel discussion relies on experience and
knowledge on the topical issue. An essential factor to consider in selecting participants is
the need to ensure a mix of people who will be able to share their viewpoints freely. The
chosen participants should be representative of all sectors within the community.
Generally, participants in the panel discussion should be similar in age and status. This
recommendation is to make participants comfortable (Bassler et al., 2008).
A facilitator usually coordinates panel discussion. The facilitator uses a discussion
guide that contains the ground rules and purpose of the debate. The ground rules include
the need to allow every participant to speak. It also includes listening to other participants
and avoiding a personal attack. The facilitator is responsible for keeping the discussion on
task and on time (Bassler et al., 2008).
The strengths of round table discussions include the fact that dialogue is open, and
it eliminates barriers. It enables participants to confront community issues. Participants are
equals, and the debate has the potential of generating creative ideas. The tool's weaknesses
include the small number of participants that exclude the opinion of the general
community or the entire population. Application of the tool requires early preparation,
experienced facilitators, and is capable of being dominated by influential elites
(Community Place, 2014).
Group to Involve
Citizens within a community can be involved in diverse ways. Recruitment of
participants or citizens should be focus attention on the needs or issues at hand. The group
to engage must exhibit characteristics capable of representing the diversity of the
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community. Community and organizational leaders should ensure that a group of citizens
to be involved are well established within the community. The group should include
legitimate citizens such as business representatives, political leaders, non-profit
organizations, and government officials (Bassler et al., 2008; Baum, 1999).
Besides being legitimate, the group to be involved by community leaders should be
capable of contributing efforts towards governance and financial support (Baum, 1999).
The group to be involved should also include community representatives, developers and
realtors, and media organizations. An essential feature of the groups to be involved is
extensive skills and experience in community development. Based on the experience of
the groups, they are in a position of providing resourceful information. They also provide
links that enable community leaders to gain access to government organizations and
access to available grants for community development (Bassler et al., 2008).
Other talented groups to be involved are the youths within the community. Youth
are energetic and capable of generating new insights. One of the means of getting youths
involved is through school administrators. As a non-profit organization, engaging youths
can be through school boards by providing evidence of educational programs and benefits.
Involving youth can also be through a non-profit organization (Bassler et al., 2008).
Other groups of people to be involved include a group of citizens that exist within
the community with interest and focus on humanitarian, education, health, and
environmental issues. Minorities, retirees, immigrants, and low-income groups in the city
are relevant groups to be involved. Scholars and researchers have highlighted that it is
advantageous to include opposition groups. This assertion is because opposition groups
have similar interests on issues and challenges facing the community. Community leaders
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are expected to engage and collaborate with opposition groups and utilize their
experiences towards mitigating community challenges (Bassler et al., 2008).
Before involving diverse groups, it is necessary to develop a clear definition of the
scope of activities to be handled by each group within the community. Community leaders
are to ensure the identification of appropriate leadership for each group. It is the
responsibility of community leaders to ensure the removal of barriers that might hinder
participation. Organizations and community leaders are to address the needs of
participants and eliminate hindrances such as transportation and social barriers. Removal
of restrictions is possible by involving citizens through community websites, city hall
meetings, and conversation forums (Bassler et al., 2008; Byrne et al., 2002; Majumdar et
al., 2013; Sen & Mayfield, 2004).
Recruitment Plan
One of the essential steps to be taken before engaging participants is developing
and establishing a plan that is applicable as a guide for recruitment. The recruitment plan
should contain information about the means of identifying participants. The recruitment
plan should include detailed information about assigned personnel responsible for
engaging each group or citizens. Two relevant categories of people employed for
involving participants are the persuaders and the connectors. Persuaders are individuals
with credible authority within their group, while connectors are individuals with strong
links among diverse community groups (Bassler et al., 2008).
Community leaders should develop a system that will enable citizens to show their
interests voluntarily. Establishment of data bank of curious citizens will allow community
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leaders to recruit people within a short timeframe. Researchers recommend that
community leaders assign tracking of citizen’s interest and recruitment to a person or
group. The assigned group will be responsible for the documentation and evaluation of
citizen’s interests. This task is also maintaining contact with citizens through phone calls
and face-to-face interactions (Bassler et al., 2008).
Recommendations for active recruitment of participants include the utilization of
existing community leaders to identify, select, and employ their replacement. This
approach will enable existing leaders to discover and engage in new alternatives capable
of generating fresh insights. Community leaders should partner with other organizations
with similar visions. This approach will have a motivational impact on the recruitment of
participants. Community leaders should also recruit participants from areas that
experienced significant impacts (Bassler et al., 2008).
Incentives and Rewards
It is necessary to appreciate the effort of citizens that have signified their interest to
participate. Community leaders should incorporate incentives and rewards policies that
will serve as a motivational gesture. Examples of applicable incentives include advanced
training, professional certification, and sending volunteers to attend conferences. This
approach will enhance the competence and capability of volunteers. Application of skills
that will be acquired by participants will have long term impacts and future benefits to the
community or organization (Bassler et al., 2008).
Other essential methods of motivating participants include sharing t-shirts and
other valuable gift items. Appreciation dinner in which community leaders give awards,
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mementos, and certificates is another way of motivating participants. Youths within the
community can be rewarded and motivated by providing prizes to outstanding community
participants. This incentive will encourage youth participation. It will also serve as a
motivational platform for engaging youths and other citizens in future generations (Bassler
et al., 2008).
Communication
The diverse nature of groups within communities necessitates the quest to establish
modern and articulate communication facilities. Collaborative engagement of citizens
requires effective and efficient communication. Due to the hectic nature of community
residents' activities and programs in the modern world, it is challenging to stay abreast of
information within their communities. This quest is in addition to the fact that citizens
have diverse interests, which implies that they gather and digest information in different
ways (MRSC Local Government Success, 2015).
Frequent communication on activities of various groups within the community is
essential. It is also necessary to communicate with the groups on the barriers and
challenges they encounter. This approach will serve as a constant reminder regarding
details of activities executed by the groups. The method will also enhance the credibility
of the groups within the community. Effective communication will enable citizens to
tender their opinions and viewpoints on community issues (Bassler et al., 2008; MRSC
Local Government Success, 2015).
Communication materials for sharing information with community participants
should be in plain English (Community Places, 2014). It is the responsibility of
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community leaders to establish and apply a communication plan that is open lines in
nature. Methods of open lines communication highlighted by practitioners and researchers
include distribution of newsletters, city hall events, electronic mail, and news media.
Community leaders should appoint a communication or news release controller depending
on the type of communication method employed. It has also been recommended by
scholars to carry out periodic assessment and review of communication methodology
utilized (Bassler et al., Byrne et al., 2002).
Components of an effective communication action plan include an orderly
arrangement or ranking of activities within the communities. It also includes the
identification of target groups within the community that will receive information. The
purpose or objective of the communication should be delineated. Method of information
dissemination should be on the communication plan in addition to concise identification of
the person responsible for distributing the message. The communication action plan
should make provisions for the question-and-answer session from information recipients
(Bassler et al., 2008; Byrne et al., 2002; Community Places, 2014).
Conclusion
The need for citizen participation toolkit to enhance the engagement of inhabitants
within societies is gaining popularity scholarly. Citizen engagement is an action-based
process. It entails the involvement of inhabitants from diverse backgrounds within
communities and action-based activities of citizen engagement geared towards democratic
sustainability. Citizen participation enhances decision-making and implementation
programs within communities (Andre et al., 2012; Irvin & Stansbury, 2004; Plostainer &
Mendes, 2005; Toderian & Glover, 2014).
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Equitable representation of citizens is synonymous with protection from
environmental hazards and equal access to an environment that is clean and habitable
(Johnson et al., 2016). Industrial growth within societies has generated unequal impacts
and environmental burden on human habitats. The capitalist industrialization has
inequitably impacted low-income people as well as people of color. Adverse and
significant effects identified by researchers include the release of industrial toxins to the
environment and neighborhoods where people of color live (Byrne et al., 2002).
Citizen engagement enables the improved relationship between inhabitants and
public leaders (Michels & De Graaf, 2010). Municipal leaders recognize the relevance of
citizen involvement as an enhancement of city administration. The importance of citizen
involvement led city leaders to seek appropriate tools for motivating inhabitants and
stimulating engagement. The application of city administration tools enhances the
empowerment of inhabitants. The tools also increase the involvement of diverse
community groups, in addition to ensuring improved communication between public
leaders and residents (Ziengenfuss, Jr., 2001).
The application of appropriate selection methodology is crucial in the pursuit of
public engagement. According to researchers, public participation approaches include
interviews and surveys, roundtable or panel discussions, and public hearings. The
appropriate strategies also include community taskforces, citizen panels, and charrettes.
These tools enable citizens to be informed, consulted, engaged, and to collaborate with
community leaders. The tools also allow citizens to work with community leaders on
issues affecting their society (Bassler et al., 2008; Community Places, 2014).
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The groups of citizens engaged by community leaders should be legitimate and
capable of contributing to the community's sustainability and governance. Groups
highlighted by scholars and researchers include political leaders, non-profit organizations,
and business representatives. It also includes media organizations, developers, and
realtors. The youths, retirees, immigrants, minorities, and low-income groups are other
essential groups identified by researchers (Bassler et al., 2008; Baum, 1999).
Before the engagement of inhabitants, community leaders need to develop a
recruitment plan applicable as a guide for involvement. The recruitment plan should
contain details of the methodology of identifying participants, as well as more information
on how inhabitants can participate voluntarily. Community leaders should incorporate
incentives and rewards policies that will serve as a motivational gesture. The
establishment of effective and efficient communication is crucial to enable the
collaborative engagement of citizens. Techniques of open lines discussion highlighted by
practitioners and researchers include distribution of newsletters, city hall events, electronic
mail, and news media (Bassler et al., 2008; Byrne et al., 2002; Community Places, 2014).
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Appendices
Appendix B1: Problems Solving
Communities in the United States have witnessed an increase in the involvement
of interest groups and private organizations. It serves as a useful tool for ensuring the
collaborative governance of cities. Citizen engagement has also aided the resolution of
challenges and issues collaboratively and cooperatively. The involvement of citizens is
applicable as checks and balances regarding the excesses of community administrators
(Burke, 1968; Cupps, 1977).
Researchers and scholars have highlighted that the involvement of citizens has
many challenges. A significant issue is the lack of community leaders’ ability to respond
appropriately to residents' demands.
Other problems identified include a lack of cost-benefit assessment of policies that
impact citizens. This challenge is in addition to issues of legitimacy and the challenges
associated with the style used interest groups within communities. Improper or
unstructured engagement of citizens often leads to wrong and expensive policy decisions
(Burke, 1968; Cupps, 1977).
Although citizen participation enables involvement in decision-making processes
within communities, it has a different problem with professional planners’ expertise. To
address issues posed by citizen engagement, researchers have recommended five
appropriate strategies. The strategies include behavioral change, cooptation, and
education-therapy. The policy also includes staff supplement and community power. The
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application of the recommended strategies should focus on the environment or society,
and the issues community leaders are trying to solve (Burke, 1968).
The behaviors of individuals that are part of a group often influence group
participation. This behavioral impact is noticeable from the need to comply with the
decision jointly made by the group. Behavioral change is a strategy devised to influence
the behavior of members within a group. Community organizations frequently employ
behavioral change strategies. It has gain relevance in school settings as well as urban
societies (Burke, 1968).
To address any foreseen opposition, community leaders often employ cooptation
as a strategy of citizen participation. This strategy is useful when new participants are
recruited into policy groups to avert organizational efforts' destabilization. The cooptation
method of public recruitment is also applicable to the sustainable existence of
organizations. Organizations or communities engage identified opposition elements to
gain their cooperation as deemed necessary. Politicians frequently use this strategy to gain
support and participation of opposition groups (Burke, 1968).
The education of participants is another strategy used to address problems of
citizen participation. This approach visualizes the engagement of participants as a training
opportunity towards solving challenges faced by communities. The plan enables citizens
to learn about the benefits of democratic group participation. The strategy also allows
citizens to gain knowledge associated with collaborative problem-solving. Citizens utilize
the opportunity of this strategy to gain self-confidence as well as self-reliance (Burke,
1968).
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Staff supplement is a strategy based on voluntarism. It is used by community
leaders to recruit citizens as an addition to the expertise of the existing staff. Fundraising
organizations frequently employ this approach. On the other hand, community power
strategy enables the support of influential participants on policies aimed at achieving
organizational goals. However, the method has a disadvantage of sustaining the interest of
prominent citizens engaged (Burke, 1968).
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Appendix B2: Best Practices
Citizen engagement enhances the overall acceptance of policy decisions. It also
broadens the knowledge of participants within the community. The involvement of
citizens generates opportunities. It also leads to the development of local networks among
members of the city. A collaborative partnership of community interest groups enhances
trust and communication (Bassler et al., 2008).
An articulate citizen involvement plan starts with a definition of the community
issue or challenge. The description also outlines the objective as well as the scope of
citizen engagement. The scope should be reasonable and achievable. A well-defined scope
will enable community leaders to visualize the anticipated outcomes of the meeting. It will
also allow community leaders to determine the depth of citizen involvement on the issues
to be addressed (Bassler et al., 2008; Community Places, 2014).
After scope definition, the next step is identifying stakeholders or citizens within
the community suitable for the task to be achieved. Stakeholders within communities
include faith-based groups, residents, and voluntary groups. Other relevant stakeholders
include populations of interests, virtual groups, and cultural, racial, and ethnic groups.
Community leaders are responsible for ensuring the involvement of diverse interest groups
within society. The participation of support organizations within communities enables the
identification of appropriate stakeholders (Community Places, 2014).
It is the responsibility of community leaders to develop a project team from the
identified stakeholders. The project team will be responsible for the identification of
appropriate tools for citizen engagement. The team will also be responsible for the
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recruitment of participants. Other responsibilities of the group include establishing
background information, developing criteria for assessment, and documentation of results
obtained from activities executed within the community. The team is responsible for
developing recommendations based on their deliberations (Bassler et al., 2008).
The team formed by community leaders is also responsible for the establishment of
a communication network with participants. An effective and efficient communication
network will allow citizens to be aware of activities and events within the community.
Open lines methodology has been recommended by practitioners to ensure wider
dissemination of information. News media, newsletters, electronic mail, and city hall
events are examples of open-line communication (Bassler et al., 2008; Byrne et al., 2002;
Community Places, 2014).
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Appendix B3: Useful Links
Citizen Participation Handbook. People's Voice Project International Centre for Policy
Studies (2002): http://siteresources.worldbank.org/INTBELARUS/Resources/eng.pdf
Citizen Participation Plan for the Consolidated Planning Process:
https://www2.bgky.org/ncs/pdf/CDBG-Citizen_Participation_Plan.pdf
Citizen Participation and Consultation Toolkit:
https://www.hudexchange.info/onecpd/assets/File/eCon-Planning-Suite-CitizenParticipation-Toolkit.pdf
City of Houston Citizen Participation Plan:
https://houstontx.gov/housing/Citizen_Participation_Plan_2017.pdf
Community Places. 2014. Community Planning Toolkit. Community Engagement:
http://www.communityplanningtoolkit.org/sites/default/files/Engagement.pdf
Communication and Citizen Participation Techniques: http://mrsc.org/Home/ExploreTopics/Governance/Citizen-Participation-and-Engagement/Communication-and-CitizenParticipation-Techniques.aspx
Comprehensive Planning and Citizen Participation:
ftp://ftp.wi.gov/DOA/public/comprehensiveplans/ImplementationToolkit/Documents/Publ
icParticipation.pdf
Developing Effective Citizen Engagement: A How-To Guide for Community Leaders.
Harrisburg, PA.: http://www.rural.palegislature.us/Effective_Citizen_Engagement.pdf
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Enhancing Citizen Engagement in Urban Planning Processes through Mobile Participation
(mParticipation): https://depositonce.tuberlin.de/bitstream/11303/6244/4/fathejalali_arman.pdf
UCP Citizen Participation Plan: https://www.hidalgocounty.us/2197/UCP-CitizenParticipation-Plan
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Principles of Environmental Justice
Introduction
The ignorance of natural processes and failure to be acquainted with resources
prevalent within societies by city planners, orchestrate injustices. Injustices also become
apparent when social practices and human regulations implemented pay no attention to a
natural phenomenon in communities (Whiston Spirn, 2005). Researchers, scholars, and
practitioners have highlighted a lack of concise delineation of principles associated with
environmental justice. This gap is one of the critical inadequacies of the United States
Environmental Protection Agency (USEPA). The identified gap has negative impacts on
the manner of execution of federal programs related to environmental justice (Liang,
2016).
According to USEPA, environmental justice entails equitable citizens' equitable
engagement, irrespective of their national origin, race, income, or color, in decisionmaking processes associated with the development, execution, and enforcement of
environmental regulations within their communities. The equitable representation of
citizens guarantees is tantamount to protection from environmental hazards as well as
equal access to an environment that is clean and habitable (Johnson et al., 2012; Liang,
2016). The industrialization has unleashed unequal impacts and environmental
consequences on human habitats. Industrial capitalism has negatively and inequitably
impacted low-income people as well as people of color. The identified adverse and
significant effects include the release of industrial toxins into the environment and
neighborhoods where people reside (Byrne, Martinez, & Glover, 2002).
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The need to ensure the engagement of all stakeholders is at the forefront of the
environmental justice campaign. Practitioners, researchers, and scholars have highlighted
citizens’ participation as an essential means of addressing environmental challenges.
Scientific tools associated with natural and social knowledge are applicable in exploring
human interactions with their environment. The application of scientific tools enables the
identification of sustainable approaches for protecting societies from environmental
impacts. The tools also identify drivers of environmental inequalities, including sexism,
racism, and poverty (Johnson et al., 2012).
The principles of environmental justice consider the entitlement of all people and
societies at large to equal and sustainable environmental protection. The principles also
take into consideration equitable access of all people within societies to public health. The
involvement of stakeholders and all people within the communities in policies,
regulations, and laws associated with environmental protection is part of environmental
justice principles. Environmental justice principles and movement emanated from unfair
and unjust governmental as well as illegal industrial practices. Some of the methods
identified by practitioners and researchers include the release of harmful chemicals and
toxins, inequitable implementation of environmental regulation, and questionable
assumptions in determining and assessing risks associated with environmental hazards
(Bullard, 1996).
The expansion of environmental justice discourse enables the inclusion of other
anti-toxic movements and local rights unions. Safety and occupational health, traditional
environmentalists, farmworkers, smart growth unions, and industrial movements are part
of the expansion of environmental justice discourse. Apart from the inequitable release of
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toxins and dumping of wastes, the framework of environmental justice discourse involves
an analysis of issues associated with unequal access to transportation. It also includes
analysis of access to green spaces available within communities as well as the countryside.
Food justice, equitable jobs, and energy development, land use, and clean water
distribution are part of the expansion of environmental justice discourse (Majumdar et al.,
2013; Schlosberg, 2013; Sen & Mayfield, 2004).
In 1991, the people of color held an environmental leadership summit in
Washington, DC. During the summit, 17 environmental justice principles emerged. The
principles that emerged include the need to ensure the preservation of the earth, ecological
unity, and freedom from environmental destruction. The second principle is the
elimination of bias or discrimination from public policies. The principles call for mutual
respect and fairness regarding the enforcement of public regulations within communities
(Principles of Environmental Justice, 1996).
Another environmental justice principle that emerged is the ethical and sustainable
use of land and other renewable resources in the interest of inhabitants and the
environment. The principle of environmental justice dwells on ensuring a balanced use of
land resources. It relies on the fair usage of available and renewable natural capital to
provide stable and sustainable earth (Principles of Environmental Justice, 1996).
Implementation of this principle takes into consideration the ideology of natural resource
planning. It also takes into account the concept of sustainable ecosystem management
(Brody, 2008).
Ecological management is also known as ecosystem management, focuses on a
strategy that aims to ensure biological diversity protection. Ecosystem management and
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sustainability rely extensively on deep-rooted and well-established natural resource
planning practices, and biodiversity processes tailored towards long-term sustenance of
the natural ecosystem aid the viability of biological species. The functionality of
methodologies associated with environmental or ecological systems depends significantly
on the interconnection of significant species. Ecosystem planning and management ensure
utilitarian values, generate a diverse network, and aid research, recreation, and tourism
(Brody, 2008).
Additional environmental justice principles that emerged during the summit
include protecting the environment and societies from nuclear experimentations and
eliminating radioactive materials. It also includes citizens' engagement in decision-making
processes regarding environmental issues, enforcement of worker’s right to clean and safe
work environment, and full compensation for victims of injustices emanating from
environmental hazards (Principles of Environmental Justice, 1996). In 1994, President
Clinton signed an executive order to address environmental inequities in low-income and
minority populations. The law requires federal establishments to take necessary actions
towards mitigation of environmental hazards on minority populations (Johnson et al.,
2012). The Environmental Protection Agency (EPA) developed an information
management scheme that displays geographical relationships among health, demographic,
environmental, and socioeconomic indicators. However, minority communities and lowincome groups have not been delineated appropriately (Liang, 2016).
Environmental justice movements in the United States have gained broader
support from environmental activists, human rights activists, researchers, and
practitioners. Current research efforts geared towards addressing issues associated with
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environmental justice is a paradigm shift. Researchers and scholars are exploring the
linkage between diverse social problems and environmental justice. Further inquiries by
scholars and researchers focus on the identification of negative impacts of environmental
challenges. Research modules currently developed aimed at ensuring understanding,
identification, minimization, and eradication of environmental inequities (Ewoh, 1998;
Johnson et al., 2012).
Reports of government auditors indicate the need to ensure a concise definition of
demographic and socioeconomic features of the impacted population. This assertion is to
align the directives of Executive Order 12898 with the vulnerable population. According
to scholars, practitioners, and researchers, demographic and socioeconomic variables
required for consideration include ethnicity, poverty, income, and race. These variables
enable researchers to identify impacted subpopulation. The information also allows public
agencies to appropriately apportion resources and implement capitals (Ewoh, 1998;
Johnson et al., 2012; Liang, 2016).
Principles of Environmental Justice
Principles of Environmental Justice
(1996). https://www.ejnet.org/ej/principles.html
In 1991, the people of color held an environmental leadership summit in
Washington, DC. During the summit, 17 environmental justice principles emerged. The
principles that emerged include the need to ensure the preservation of the earth, ecological
unity as well as freedom from environmental destruction. It also provides for the
elimination of bias or discrimination from public policies. The principles call for mutual
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respect and fairness regarding the enforcement of public regulations within communities
(Principles of Environmental Justice, 1996).
The principles of environmental justice take into consideration the entitlement of
all people and societies at large to equal and sustainable environmental protection. The
principles also take into account equitable access of all people within societies to public
health. The involvement of stakeholders and all people within the communities in policies,
regulations, and laws associated with environmental protection is part of environmental
justice principles. Environmental justice principles and movement emanated from unfair
and unjust governmental and illegal industrial practices (Principles of Environmental
Justice, 1996).
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Notes on Variables
Variables
Fact base
Goals
Policies

Synonyms & Keywords
Basis, Identification of climate hazards, Disaster
impacts
Objectives, Aims, Future desires, Restorative
projections
Strategies, Guidelines, Actions, Procedures

Inter-organizational
coordination

Mobilizing exterior resources, Engagement of external
organizations, Outside/external resource providers

Public participation

Citizen engagement, Residents’ involvement, Public
engagement, Public/Local inputs, Public meetings,
Media releases
Execution actions, plan activation, steps to achieve
desired impacts
Measurement of plan implementation, accomplishment
of plan goals, performance measurement
Sequence of contents and flow of information on the
plan

Implementation
Monitoring and evaluation
Organization and
presentation
Equity and Social Justice

Inequality, Environmental Justice, Disproportionate,
Unequal, Unfair, Unjust, Uneven
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E.1 Gadsden County’s Interrater Reliability Analysis
Table 16 indicates scoring by two raters for the Gadsden County climate
adaptation plan employed by Gretna and Midway cities.
Table 16: Scoring by Two Raters for Gadsden County
Variables

Rater 1

Rater 2

Fact base

2

2

Goals

2

2

Policies

0

1

Inter-organizational
coordination

0

1

Public participation

2

0

Implementation

2

1

Monitoring and evaluation

2

0

2

1

1

0

Organization and
presentation
Equity and Social Justice

The outcome of Kappa analysis for Gadsden County is shown in Table 17 and
Table 18.
Table 17: Crosstabulation Results for Gadsden County

Rater 1
0

Rater 2
0
1
2
0
2
0

Total
2

1

1

0

0

1

2

2

2

2

6

Total

3

4

2

9
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Table 18: Symmetric Measures for Gadsden County
Value
Kappa (k)
Number of
Valid Matches

0.07

Asymptotic
Standard Error
0.11

Approximate T

Significance

0.39

0.70

9

Table 17 indicates that the raters agreed on two variables out of nine variables
scored independently for climate adaptation of Gadsden County. The raters have equal
rating for fact base and goals variables. However, the raters do not agree on the remaining
seven variables. Table 18 (Symmetric Measures) indicates Kappa value of 0.07 and
significance of 0.70. The result implies that there is no strong agreement between the
raters, and the Kappa coefficient is not statistically significant.
E.2 Hamilton County’s Interrater Reliability Analysis
Table 19 indicates scoring by two raters for Hamilton County climate adaptation
plan employed by Jasper city and White Springs town.
Table 19: Scoring by Two Raters for Hamilton County
Variables

Rater 1

Rater 2

Fact base

2

2

Goals

2

2

Policies

2

1

Inter-organizational
coordination

1

2

Public participation

2

2

Implementation

2

2
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Monitoring and evaluation
Organization and
presentation
Equity and Social Justice

1

2

1

2

0

2

The outcome of Kappa analysis for Hamilton County is shown in Table 20 and
Table 21.
Table 20: Crosstabulation Results for Hamilton County

Rater 1
0

Rater 2
1
2
0
1

Total
1

1

0

3

3

2

1

4

5

Total

1

8

9

Table 21: Symmetric Measures for Hamilton County
Value
Kappa (k)
Number of
Valid Matches

0.18

Asymptotic
Standard Error
0.16

Approximate T

Significance

0.90

0.37

9

The crosstabulation table for Hamilton County (Table 20) indicates that the raters
agreed on four variables out of nine variables scored independently. The raters have equal
rating for fact base, goals, public participation, and implementation variables. However,
the raters do not agree on the five variables, which include policies, inter-organizational
coordination, monitoring and evaluation, organization and presentation, and equity and
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social justice. Table 21 (Symmetric Measures) indicates Kappa value of 0.18 and
probability value of 0.37. The result implies that there is no strong agreement between the
raters.
E.3 Highlands County’s Interrater Reliability Analysis
Table 22 indicates scoring by two raters for Highlands County climate adaptation
plan employed by Avon Park city and Lake Placid town.
Table 22: Scoring by Two Raters for Highlands County
Variable

Rater 1

Rater 2

Fact base

2

2

Goals

2

2

Policies

2

2

Inter-organizational
coordination

1

1

Public participation

1

2

Implementation

1

2

Monitoring and evaluation

2

1

2

2

1

1

Organization and
presentation
Equity and Social Justice

The outcome of Kappa analysis for Highlands County is shown in Table 23 and
Table 24.
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Table 23: Crosstabulation Results for Highlands County

Rater 1
1

Rater 2
1
2
2
2

Total
4

2

1

4

5

Total

3

6

9

Table 24: Symmetric Measures for Highlands County
Value
Kappa (k)
Number of
Valid Matches

0.31

Asymptotic
Standard Error
0.31

Approximate T

Significance

0.95

0.34

9

Crosstabulation table for Hamilton County (Table 23) indicates that the raters
agreed on five variables out of nine variables scored independently. The raters have equal
rating for fact base, goals, policies, inter-organizational coordination, and equity and
social justice variables. However, the raters do not agree on the four variables, which
include public participation, implementation, monitoring and evaluation, and organization
and presentation. Table 24 (Symmetric Measures) indicates Kappa value of 0.31 and
probability value of 0.34. The results imply that there is fair agreement between the raters,
however, the Kappa coefficient is not statistically significant.
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E.4 Jackson County’s Interrater Reliability Analysis
Table 25 indicates scoring by four raters for Jackson county’s climate adaptation
plan employed by Campbellton town, Cottondale town, Graceville city, and Marianna
city.
Table 25: Scoring by Four Raters for Jackson County
Variable

Rater 1

Rater 2

Rater 3

Rater 4

Fact base

2

2

2

2

Goals

2

2

1

2

Policies

2

2

2

2

1

2

2

2

2

2

2

2

1

1

1

2

2

2

1

2

2

2

2

2

2

1

0

2

Interorganizational
coordination
Public
participation
Implementation
Monitoring and
evaluation
Organization and
presentation
Equity and Social
Justice

The Cronbach’s Alpha (Kappa value) for Jackson County is shown in Table 26,
while the intraclass coefficient is presented in Table 27.

Table 26: Reliability Statistics for Jackson County
Cronbach's Alpha (Kappa)

Number of Raters

0.52

4
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Table 27: Intraclass Correlation Coefficient for Jackson County
95% Confidence Interval
Lower
Upper
Bound
Bound

Intraclass
Correlation

Significance

0.19

0.08

0.05

0.70

0.48

0.08

0.25

0.86

Single
Measures
Average
Measures

Table 26 (Reliability Statistics) indicates that the raters agreed on four variables
out of nine variables scored independently. The raters have equal rating for fact base,
policies, public participation, and organization and presentation. However, the raters do
not agree on the five variables, which include goals, implementation, monitoring and
evaluation, inter-organizational coordination, and equity and social justice variables. Table
27 (Intraclass Correlation Coefficient) indicates Kappa value 0.48 and probability value of
0.08. The result implies that there is moderate agreement among the raters, and the Kappa
coefficient is statistically significant at 90% confidence level (p<0.10).
E.5 Miami-Dade County’s Interrater Reliability Analysis
Table 28 indicates scoring by four raters for Miami-Dade County’s climate
adaptation plan employed by Florida city, Miami city and Naranja Census Demographic
Place (CDP).
Table 28: Scoring by Three Raters for Miami-Dade County
Variable

Rater 1

Rater 2

Rater 3

Fact base

2

2

2

Goals

2

2

1
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Policies

2

2

0

Inter-organizational
coordination

1

1

1

Public participation

0

1

2

Implementation

1

2

2

Monitoring and
0
2
2
evaluation
Organization and
2
1
1
presentation
Equity and Social
0
0
0
Justice
The Cronbach’s Alpha (Kappa value) for Miami-Dade County is shown in Table
29, while the intraclass coefficient is presented in Table 30.
Table 29: Reliability Statistics for Miami-Dade County
Cronbach's Alpha (Kappa)

Number of Raters

0.439

3

Table 30: Intraclass Correlation Coefficient for Miami-Dade County

Single
Measures
Average
Measures

95% Confidence Interval
Lower
Upper
Bound
Bound

Intraclass
Correlation

Significance

0.22

0.16

0.18

0.69

0.45

0.16

0.81

0.87

Table 29 (Reliability Statistics) indicates that the raters agreed on three variables
out of nine variables scored independently. The raters have equal rating for fact base,
inter-organizational coordination, and equity and social justice variables. However, the
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raters do not agree on the six variables, which include goals, policies, public participation,
and organization and presentation, implementation, monitoring and evaluation. Table 30
(Intraclass Correlation Coefficient) indicates Kappa value 0.45 and probability value of
0.16. The result implies that there is moderate agreement among the raters, however, the
Kappa coefficient is not statistically significant.
E.6 Palm Beach County’s Interrater Reliability Analysis
Table 31 indicates scoring by two raters for Palm Beach county’s climate
adaptation plan employed by Belle Glade city and South Bay city.
Table 31: Scoring by Two Raters for Palm Beach County
Variable

Rater 1

Rater 2

Fact base

2

2

Goals

2

2

Policies

2

2

Inter-organizational
coordination

1

1

Public participation

1

2

Implementation

2

2

Monitoring and evaluation

2

1

2

2

1

2

Organization and
presentation
Equity and Social Justice

The outcome of Kappa analysis for Palm Beach County is shown in Table 32 and
Table 33.
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Table 32: Crosstabulation Results for Palm Beach County

Rater 1
1

Rater 2
1
2
1
2

Total
3

2

1

5

6

Total

2

7

9

Table 33: Symmetric Measures for Palm Beach County
Value
Kappa (k)
Number of
Valid Matches

0.18

Asymptotic
Standard Error
0.34

Approximate T

Significance

0.57

0.57

9

The crosstabulation table for Palm Beach (Table 32) indicates that the raters
agreed on six variables out of nine variables scored independently. The raters have equal
rating for fact base, goals, policies, inter-organizational coordination, implementation, and
organization and presentation variables. However, the raters do not agree on the three
variables, which include public participation, monitoring and evaluation, and equity and
social justice. Table 33 (Symmetric Measures) indicates Kappa value of 0.18 and
probability value of 0.57. The result implies that there is no strong agreement between the
raters, and the Kappa coefficient is not statistically significant.
E.7 Putnam County’s Interrater Reliability Analysis
Table 34 indicates scoring by four raters for Putnam County’s climate adaptation
plan employed by Crescent city, Opa-locka city, Palatka city, and Welaka town.
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Table 34: Scoring by Four Raters for Putnam County
Variable

Rater 1

Rater 2

Rater 3

Rater 4

Fact base

1

2

2

1

Goals

2

2

1

2

Policies

0

2

1

2

Inter-organizational
coordination

2

2

2

2

Public participation

2

0

1

2

Implementation

1

2

2

1

0

1

1

2

1

2

2

2

0

2

0

1

Monitoring and
evaluation
Organization and
presentation
Equity and Social
Justice

The Cronbach’s Alpha (Kappa value) for Putnam County is shown in Table 35,
while the intraclass coefficient is presented in Table 36.
Table 35: Reliability Statistics for Putnam County
Cronbach's Alpha (Kappa)

Number of Raters

0.27

4

Table 36: Intraclass Correlation Coefficient for Putnam County

Single
Measures
Average
Measures

95% Confidence Interval
Lower
Upper
Bound
Bound

Intraclass
Correlation

Significance

0.08

0.26

0.13

0.50

0.25

0.26

0.82

0.80
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The reliability statistics (Table 35) indicates that the raters agreed on only one
variable out of nine variables scored independently. The raters have equal rating for interorganizational coordination variable. However, the raters do not agree on the remaining
eight variables, which include fact base, goals, policies, inter-organizational coordination,
and equity and social justice public participation, and organization and presentation,
implementation, monitoring and evaluation. Table 36 (Intraclass Correlation Coefficient)
indicates Kappa value of 0.25 and probability value of 0.26. The result implies that there
is no strong agreement among the raters, and the Kappa coefficient is not statistically
significant.
E.8 Sumter County’s Interrater Reliability Analysis
Table 37 indicates scoring by two raters for Sumter County’s climate adaptation
plan employed by Belle Glade city and South Bay city.
Table 37: Scoring by Two Raters for Sumter County
Variable

Rater 1

Rater 2

Fact base

2

2

Goals

2

2

Policies

2

0

Inter-organizational
coordination

2

2

Public participation

1

2

Implementation

1

2

Monitoring and evaluation

2

2
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Organization and
presentation
Equity and Social Justice

2

2

0

0

The outcome of Kappa analysis for Sumter County is shown in Table 38 and Table
39.
Table 38: Crosstabulation Results for Sumter County

Rater 1
0
1
2
Total

0
1
0
1
2

Rater 2
1
0
2
5
7

2
0
0
2
2

Total
1
2
6
9

Table 39: Symmetric Measures for Sumter County

Kappa (k)
Number of
Valid Matches

Value

Asymptotic
Standard Error

Approximate T

Significance

0.27

0.28

1.30

0.19

9

Crosstabulation table for Sumter County (Table 38) indicates that the raters agreed
on five variables out of nine variables scored independently. The raters have equal rating
for fact base, goals, inter-organizational coordination, monitoring and evaluation, and
organization and presentation variables. However, the raters do not have identical scoring
for the remaining four variables, which include policies, public participation,
implementation, and equity and social justice. Table 39 (Symmetric Measures) indicates
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Kappa value of 0.27 and probability value of 0.19. The result implies that there is fair
agreement between the raters, however, the Kappa coefficient is not statistically
significant.
E.9 Washington County’s Interrater Reliability Analysis
Table 40 indicates scoring by two raters for Washington county’s climate
adaptation plan employed by Caryville town and Chipley city.

Table 40: Scoring by Two Raters for Washington County
Variable

Rater 1

Rater 2

Fact base

2

2

Goals

2

2

Policies

2

2

Inter-organizational
coordination

1

2

Public participation

2

2

Implementation

1

2

Monitoring and evaluation

2

2

Organization and
presentation

2

2

Equity and Social Justice

1

0

The outcome of Kappa analysis for Washington County is shown in Table 41 and
Table 42.
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Table 41: Crosstabulation Results for Washington County

Rater 1
1

Rater 2
1
2
1
2

Total
3

2

0

6

6

Total

1

8

9

Table 42: Symmetric Measures for Washington County
Value
Kappa (k)
Number of
Valid Matches

0.18

Asymptotic
Standard Error
0.12

Approximate T

Significance

1.50

0.13

9

The crosstabulation table for Washington County (Table 41) indicates that the
raters agreed on six variables out of nine variables scored independently. The raters have
equal rating for fact base, goals, policies, public participation, monitoring and evaluation,
and organization and presentation variables. However, the raters do not have identical
scoring for the remaining three variables, which include inter-organizational coordination,
implementation, and equity and social justice. Table 42 (Symmetric Measures) indicates
Kappa value of 0.18 and probability value of 0.13. The result implies that there is no
strong agreement between the raters, and the Kappa coefficient is not statistically
significant.
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Appendix F
SPSS Output of Kappa Analysis for Gadsden County

169

CROSSTABS
/TABLES=Rater1 BY Rater2
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Crosstabs
Notes
Output Created

03-MAR-2020 15:09:29

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File
Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each table
are based on all the cases
with valid data in the
specified range(s) for all
variables in each table.
CROSSTABS
/TABLES=Rater1 BY
Rater2
/FORMAT=AVALUE
TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Syntax

Resources

10

Processor Time

00:00:00.00

Elapsed Time

00:00:00.06

Dimensions Requested
Cells Available

2
524245

Page 1

Case Processing Summary
Cases
Valid
N
Rater 1 * Rater 2

Missing

Percent
9

N

90.0%

Total

Percent
1

N

10.0%

Percent
10

100.0%

Rater 1 * Rater 2 Crosstabulation
Count
Rater 2
0
Rater 1

1

2

Total

0

0

2

0

2

1

1

0

0

1

2

2

2

2

6

3

4

2

9

Total

Symmetric Measures
Asymptotic
Standard Errora
Approximate Tb

Value
Measure of Agreement

Kappa

N of Valid Cases

-.068

.109

-.389

Approximate
Significance
.697

9

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.

Page 2

Appendix G
SPSS Output of Kappa Analysis for Hamilton County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Hamilton.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
CROSSTABS
/TABLES=Rater1 BY Rater2
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Crosstabs

Page 1

Notes
Output Created

03-MAR-2020 15:13:49

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File
Missing Value Handling

10

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each table
are based on all the cases
with valid data in the
specified range(s) for all
variables in each table.
CROSSTABS
/TABLES=Rater1 BY
Rater2
/FORMAT=AVALUE
TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

Dimensions Requested

2

Cells Available

524245

[DataSet1]

Case Processing Summary
Cases
Valid
N
Rater 1 * Rater 2

Missing

Percent
9

90.0%

N

Percent
1

10.0%

Total
N

Percent
10

100.0%

Page 2

Rater 1 * Rater 2 Crosstabulation
Count
Rater 2
1
Rater 1

2

Total

0

0

1

1

1

0

3

3

2

1

4

5

1

8

9

Total

Symmetric Measures
Asymptotic
Standard Errora
Approximate Tb

Value
Measure of Agreement

Kappa

N of Valid Cases

-.184

.162

-.900

Approximate
Significance
.368

9

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
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Appendix H
SPSS Output of Kappa Analysis for Highlands County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Highlands.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
CROSSTABS
/TABLES=Rater1 BY Rater2
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Crosstabs

Page 1

Notes
Output Created

03-MAR-2020 15:16:49

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File
Missing Value Handling

10

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each table
are based on all the cases
with valid data in the
specified range(s) for all
variables in each table.
CROSSTABS
/TABLES=Rater1 BY
Rater2
/FORMAT=AVALUE
TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

Dimensions Requested

2

Cells Available

524245

[DataSet1]

Case Processing Summary
Cases
Valid
N
Rater 1 * Rater 2

Missing

Percent
9

90.0%

N

Percent
1

10.0%

Total
N

Percent
10

100.0%

Page 2

Rater 1 * Rater 2 Crosstabulation
Count
Rater 2
1
Rater 1

2

Total

1

2

2

4

2

1

4

5

3

6

9

Total

Symmetric Measures
Asymptotic
Standard Errora
Approximate Tb

Value
Measure of Agreement

Kappa

N of Valid Cases

.308

.314

.949

Approximate
Significance
.343

9

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
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Appendix I
SPSS Output of Kappa Analysis for Jackson County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Jackson.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
RELIABILITY
/VARIABLES=Rater1 Rater2 Rater3 Rater4
/SCALE('ALL VARIABLES') ALL
/MODEL=ALPHA
/ICC=MODEL(MIXED) TYPE(ABSOLUTE) CIN=95 TESTVAL=0.

Reliability

Page 1

Notes
Output Created

03-MAR-2020 15:31:20

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File

10

Matrix Input
Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics are based on all
cases with valid data for
all variables in the
procedure.
RELIABILITY
/VARIABLES=Rater1
Rater2 Rater3 Rater4
/SCALE('ALL
VARIABLES') ALL
/MODEL=ALPHA
/ICC=MODEL(MIXED)
TYPE(ABSOLUTE)
CIN=95 TESTVAL=0.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

[DataSet1]

Warnings
Scale has zero variance items.

Scale: ALL VARIABLES

Page 2

Case Processing Summary
N
Cases

%

Valid

9

90.0

1

10.0

10

100.0

a

Excluded
Total

a. Listwise deletion based on all variables in the procedure.

Reliability Statistics
Cronbach's
Alpha

N of Items

.519

4

Intraclass Correlation Coefficient
Intraclass
Correlationb

95% Confidence Interval

F Test with True Value 0

Lower Bound

Upper Bound

Value

Single Measures

a

df1

df2

.186

-.052

.602

2.077

8

24

.080

Average Measures

.477c

-.247

.858

2.077

8

24

.080

Intraclass Correlation Coefficient
F Test with ...
Sig
Single Measures

.080

Average Measures

.080

Two-way mixed effects model where people effects are random and measures effects are fixed.
a. The estimator is the same, whether the interaction effect is present or not.
b. Type A intraclass correlation coefficients using an absolute agreement definition.
c. This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise.
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Appendix J
SPSS Output of Kappa Analysis for Miami-Dade County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Miami Dade.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
RELIABILITY
/VARIABLES=Rater1 Rater2 Rater3
/SCALE('ALL VARIABLES') ALL
/MODEL=ALPHA
/ICC=MODEL(MIXED) TYPE(ABSOLUTE) CIN=95 TESTVAL=0.

Reliability

Page 1

Notes
Output Created

03-MAR-2020 15:28:07

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File

10

Matrix Input
Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics are based on all
cases with valid data for
all variables in the
procedure.
RELIABILITY
/VARIABLES=Rater1
Rater2 Rater3
/SCALE('ALL
VARIABLES') ALL
/MODEL=ALPHA
/ICC=MODEL(MIXED)
TYPE(ABSOLUTE)
CIN=95 TESTVAL=0.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

[DataSet1]

Scale: ALL VARIABLES
Case Processing Summary
N
Cases

Valid
a

Excluded
Total

%
9

90.0

1

10.0

10

100.0

a. Listwise deletion based on all variables in the procedure.

Page 2

Reliability Statistics
Cronbach's
Alpha

N of Items

.439

3

Intraclass Correlation Coefficient
Intraclass
Correlationb

Lower Bound

Upper Bound

Value

.217a

-.175

.688

1.782

8

16

.155

c

-.810

.869

1.782

8

16

.155

Single Measures
Average Measures

.454

95% Confidence Interval

F Test with True Value 0
df1

df2

Intraclass Correlation Coefficient
F Test with ...
Sig
Single Measures

.155

Average Measures

.155

Two-way mixed effects model where people effects are random and measures effects are fixed.
a. The estimator is the same, whether the interaction effect is present or not.
b. Type A intraclass correlation coefficients using an absolute agreement definition.
c. This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise.
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Appendix K
SPSS Output of Kappa Analysis for Palm Beach County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Palm Beach.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
CROSSTABS
/TABLES=Rater1 BY Rater2
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Crosstabs

Page 1

Notes
Output Created

03-MAR-2020 15:34:48

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File
Missing Value Handling

10

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each table
are based on all the cases
with valid data in the
specified range(s) for all
variables in each table.
CROSSTABS
/TABLES=Rater1 BY
Rater2
/FORMAT=AVALUE
TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

Dimensions Requested

2

Cells Available

524245

[DataSet1]

Case Processing Summary
Cases
Valid
N
Rater 1 * Rater 2

Missing

Percent
9

90.0%

N

Percent
1

10.0%

Total
N

Percent
10

100.0%

Page 2

Rater 1 * Rater 2 Crosstabulation
Count
Rater 2
1
Rater 1

2

Total

1

1

2

3

2

1

5

6

2

7

9

Total

Symmetric Measures
Asymptotic
Standard Errora
Approximate Tb

Value
Measure of Agreement

Kappa

N of Valid Cases

.182

.336

.567

Approximate
Significance
.571

9

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
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Appendix L
SPSS Output of Kappa Analysis for Putnam County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Putnam.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
RELIABILITY
/VARIABLES=Rater1 Rater2 Rater3 Rater4
/SCALE('ALL VARIABLES') ALL
/MODEL=ALPHA
/ICC=MODEL(MIXED) TYPE(ABSOLUTE) CIN=95 TESTVAL=0.

Reliability

Page 1

Notes
Output Created

03-MAR-2020 15:38:13

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File

10

Matrix Input
Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics are based on all
cases with valid data for
all variables in the
procedure.
RELIABILITY
/VARIABLES=Rater1
Rater2 Rater3 Rater4
/SCALE('ALL
VARIABLES') ALL
/MODEL=ALPHA
/ICC=MODEL(MIXED)
TYPE(ABSOLUTE)
CIN=95 TESTVAL=0.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

[DataSet1]

Scale: ALL VARIABLES
Case Processing Summary
N
Cases

Valid
a

Excluded
Total

%
9

90.0

1

10.0

10

100.0

a. Listwise deletion based on all variables in the procedure.

Page 2

Reliability Statistics
Cronbach's
Alpha

N of Items

.267

4

Intraclass Correlation Coefficient
Intraclass
Correlationb

Lower Bound

Upper Bound

Value

.076a

-.127

.495

1.364

8

24

.262

c

-.818

.797

1.364

8

24

.262

Single Measures
Average Measures

.247

95% Confidence Interval

F Test with True Value 0
df1

df2

Intraclass Correlation Coefficient
F Test with ...
Sig
Single Measures

.262

Average Measures

.262

Two-way mixed effects model where people effects are random and measures effects are fixed.
a. The estimator is the same, whether the interaction effect is present or not.
b. Type A intraclass correlation coefficients using an absolute agreement definition.
c. This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise.
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Appendix M
SPSS Output of Kappa Analysis for Sumter County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Sumter.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
CROSSTABS
/TABLES=Rater1 BY Rater2
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Crosstabs

Page 1

Notes
Output Created

03-MAR-2020 15:41:32

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File
Missing Value Handling

10

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each table
are based on all the cases
with valid data in the
specified range(s) for all
variables in each table.
CROSSTABS
/TABLES=Rater1 BY
Rater2
/FORMAT=AVALUE
TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

Dimensions Requested

2

Cells Available

524245

[DataSet1]

Case Processing Summary
Cases
Valid
N
Rater 1 * Rater 2

Missing

Percent
9

90.0%

N

Percent
1

10.0%

Total
N

Percent
10

100.0%

Page 2

Rater 1 * Rater 2 Crosstabulation
Count
Rater 2
0
Rater 1

2

Total

0

1

0

1

1

0

2

2

2

1

5

6

2

7

9

Total

Symmetric Measures
Asymptotic
Standard Errora
Approximate Tb

Value
Measure of Agreement

Kappa

N of Valid Cases

.270

.281

1.301

Approximate
Significance
.193

9

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
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Appendix N
SPSS Output of Kappa Analysis for Washington County
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GET DATA
/TYPE=XLSX
/FILE='E:\1.TSU Folder\1. Dissertation\1. Research Docs\1. Proposal +Topaz\1
. Working Folder_Dissertation
\Multinominal Logistic Regression\Analysis at TSU
on March 3\Kappa Analysis\CA Analysis_Agreement 1_Washington.xlsx'
/SHEET=name 'Sheet1'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
CROSSTABS
/TABLES=Rater1 BY Rater2
/FORMAT=AVALUE TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Crosstabs

Page 1

Notes
Output Created

03-MAR-2020 15:43:58

Comments
Input

Active Dataset

DataSet1

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data
File
Missing Value Handling

10

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each table
are based on all the cases
with valid data in the
specified range(s) for all
variables in each table.
CROSSTABS
/TABLES=Rater1 BY
Rater2
/FORMAT=AVALUE
TABLES
/STATISTICS=KAPPA
/CELLS=COUNT
/COUNT ROUND CELL.

Syntax

Resources

Processor Time

00:00:00.00

Elapsed Time

00:00:00.00

Dimensions Requested

2

Cells Available

524245

[DataSet1]

Case Processing Summary
Cases
Valid
N
Rater 1 * Rater 2

Missing

Percent
9

90.0%

N

Percent
1

10.0%

Total
N

Percent
10

100.0%

Page 2

Rater 1 * Rater 2 Crosstabulation
Count
Rater 2
0
Rater 1

2

Total

1

1

2

3

2

0

6

6

1

8

9

Total

Symmetric Measures
Asymptotic
Standard Errora
Approximate Tb

Value
Measure of Agreement

Kappa

N of Valid Cases

.182

.126

1.500

Approximate
Significance
.134

9

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
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Appendix O
SPSS Output of Logistic Regression Analysis
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Warnings

There are 32 (62.7%) cells (i.e., dependent variable levels by
subpopulations) with zero frequencies.

[DataSet1]

Nominal Regression

Page 1

GET DATA
/TYPE=XLSX
/FILE='C:\Users\user\Desktop\Dissertation\Multinominal Logistic Regression\Current Data Folder\June 9 Anal
ysis\3rd Trial_4v5_Main\Plan Evaluation_MainData.xlsx'
/SHEET=name 'Plan Evaluation'
/CELLRANGE=FULL
/READNAMES=ON
/DATATYPEMIN PERCENTAGE=95.0
/HIDDEN IGNORE=YES.
EXECUTE.
DATASET NAME DataSet1 WINDOW=FRONT.
NOMREG PlanQuality (BASE='Strong' ORDER=ASCENDING) BY Factors WITH Factbase Goals Policies
Interorganizationalcoordination
/CRITERIA CIN(95) DELTA(0) MXITER(100) MXSTEP(5) CHKSEP(20) LCONVERGE(0) PCONVERGE(0.000001)
SINGULAR(0.00000001)
/MODEL
/STEPWISE=PIN(.05) POUT(0.1) MINEFFECT(0) RULE(SINGLE) ENTRYMETHOD(LR) REMOVALMETHOD(LR)
/INTERCEPT=INCLUDE
/PRINT=CLASSTABLE FIT PARAMETER SUMMARY LRT CPS STEP MFI.

5.0%
100.0%
100.0%

2
40
40

Weak

17a

Subpopulation

23.169

Final

24
24

34.061

18.868

Deviance

df

.759

.084

Sig.

32.031

8

df

.000

Sig.

Likelihood Ratio Tests
Chi-Square

Pearson

Chi-Square

Goodness-of-Fit

55.200

-2 Log
Likelihood

Intercept Only

Model

Model Fitting
Criteria

Model Fitting Information

a. The dependent variable has only one value observed in 15 (88.2%) subpopulations.

40

0

55.0%

22

Strong

0, 1, 2

40.0%

16

Marginal
Percentage

Medium

Total

Missing

Valid

Factors

Plan Quality

N

Case Processing Summary

Page 2

.474

McFadden

10.396
3.063
7.986
.000

33.565
26.232
31.155
23.169 a

Goals

Policies

Inter-organizational
coordination
0

2

2

2

2

0

df

.

.018

.216

.006

.000

.

Sig.

a. This reduced model is equivalent to the final model because omitting the effect does not increase the degrees of freedom.

The chi-square statistic is the difference in -2 log-likelihoods between the final
model and a reduced model. The reduced model is formed by omitting an effect
from the final model. The null hypothesis is that all parameters of that effect are
0.

Factors

17.403

40.573

Fact base

.000

Chi-Square

Likelihood Ratio Tests

23.169

a

-2 Log
Likelihood of
Reduced Model

Model Fitting
Criteria

Intercept

Effect

.676

Nagelkerke

Likelihood Ratio Tests

.551

Cox and Snell

Pseudo R-Square
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1.669
1.514
.949
1.420
.

-4.398
-3.483
-1.524
-2.195
0b

Fact base

Goals

Policies

Inter-organizational
coordination

2.330
2.271
1.578
2.122
.

-4.887
-3.857
-1.466
-4.513
0b

Fact base

Goals

Policies

Inter-organizational
coordination

[Factors=0, 1, 2]

8.459

21.362

Intercept

[Factors=0, 1, 2]

7.337

Std. Error

19.721

B

Intercept

b. This parameter is set to zero because it is redundant.

a. The reference category is: Strong.

Weak

Medium

Plan Qualitya

.

4.523

.863

2.885

4.401

6.377

.

2.390

2.577

5.297

6.947

7.224

Wald

df

0

1

1

1

1

1

0

1

1

1

1

1

Parameter Estimates

.

.033

.353

.089

.036

.012

.

.122

.108

.021

.008

.007

Sig.

.

.011

.231

.021

.008

.

.111

.218

.031

.012

Exp(B)

.

.000

.010

.000

7.844E-5

.

.007

.034

.002

.000

Lower Bound

.

.702

5.087

1.811

.725

.

1.800

1.400

.596

.324

Upper Bound

95% Confidence Interval for Exp
(B)
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20
0
57.5%

2
1
40.0%

Strong

Weak
2.5%

1

0

0

Weak

85.0%

50.0%

90.9%

81.3%

Percent Correct

The NOMREG procedure continues despite the above warning
(s). Subsequent results shown are based on the last iteration.
Validity of the model fit is uncertain.

There is possibly a quasi-complete separation in the data. Either
the maximum likelihood estimates do not exist or some
parameter estimates are infinite.

There are 54 (66.7%) cells (i.e., dependent variable levels by
subpopulations) with zero frequencies.

Warnings

Nominal Regression

NOMREG PlanQuality (BASE='Strong' ORDER=ASCENDING) BY Factors WITH Publicparticipation
Implementation Monitoringandevaluation Organizationandpresentation EquityandSocialJustice
/CRITERIA CIN(95) DELTA(0) MXITER(100) MXSTEP(5) CHKSEP(20) LCONVERGE(0) PCONVERGE(0.000001)
SINGULAR(0.00000001)
/MODEL
/STEPWISE=PIN(.05) POUT(0.1) MINEFFECT(0) RULE(SINGLE) ENTRYMETHOD(LR) REMOVALMETHOD(LR)
/INTERCEPT=INCLUDE
/PRINT=CLASSTABLE FIT PARAMETER SUMMARY LRT CPS STEP MFI.

Overall Percentage

3

Strong
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Medium

Medium

Observed

Predicted

Classification
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5.0%
100.0%
100.0%

2
40
40

Weak

27a

Subpopulation

20.971

Final

42
42

48.885

20.971

Deviance

df

.997

.216

Sig.

46.638

10

df

.000

Sig.

Likelihood Ratio Tests
Chi-Square

Pearson

Chi-Square

Goodness-of-Fit

67.609

-2 Log
Likelihood

Intercept Only

Model

Model Fitting
Criteria

Model Fitting Information

a. The dependent variable has only one value observed in 27 (100.0%) subpopulations.

40

0

55.0%

22

Strong

0, 1, 2

40.0%

16

Marginal
Percentage

Medium

Total

Missing

Valid

Factors

Plan Quality

N
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.690

McFadden

7.901

28.872

Equity and Social Justice
0

2

2

2

2

2

0

df

.

.019

.092

.002

.981

.209

.

Sig.

a. This reduced model is equivalent to the final model because omitting the effect does not increase the degrees of freedom.

The chi-square statistic is the difference in -2 log-likelihoods between the final
model and a reduced model. The reduced model is formed by omitting an effect
from the final model. The null hypothesis is that all parameters of that effect are
0.

.000

4.780

25.751

Organization and
presentation

20.971

12.154

33.126

Monitoring and evaluation

Factors

.039

21.010

Implementation

a

3.127

24.098

Public participation

.000

Chi-Square

Likelihood Ratio Tests

20.971

a

-2 Log
Likelihood of
Reduced Model

Model Fitting
Criteria

Intercept

Effect

.844

Nagelkerke

Likelihood Ratio Tests
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Cox and Snell

Pseudo R-Square
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1.160

-2.514

Equity and Social Justice

-39.812
17.210

Organization and
presentation

Equity and Social Justice

.000

.

.

.000

.

.000

.000

.000

.

4.696

.881

6.684

.039
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Wald

df

0

1

1

1

1

1

1

0

1

1

1

1

1

1

.

.

.998

.

.999

.998

.997

.

.030

.348

.010

.843

.551

.043

Sig.

2.458E-9

.

.081

.237

.033

.764

.552

Exp(B)

.

29790283.97

5.127E-18

2.437E-10

9.489E-10

c. Floating point overflow occurred while computing this statistic. Its value is therefore set to system missing.

.

.000

14657.571

b. This parameter is set to zero because it is redundant.

0

-22.135

Monitoring and evaluation

[Factors=0, 1, 2]

-20.776

Implementation

b

9960.069

-19.824

Public participation
17260.175

26936.996

87.766

Intercept

.

1.535

-1.441

Organization and
presentation

0

1.322

-3.419

Monitoring and evaluation

[Factors=0, 1, 2]

1.358

-.269

Implementation

b

.996

-.593

Public participation

Std. Error
5.077

B
10.297

Intercept

a. The reference category is: Strong.

Weak

Medium

Plan Qualitya

Parameter Estimates

.

29790283.97

.000

2.437E-10

.000

.000

.

.008

.012

.002

.053

.078

Lower Bound
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.

29790283.97
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2.437E-10

.c

.c

.

.786

4.799

.437

10.952

3.893

Upper Bound

95% Confidence Interval for Exp
(B)
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Overall Percentage

1

Strong
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Medium

Medium

Observed

5.0%

2

0

0
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95.0%

100.0%
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93.8%

Percent Correct
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